Show virtually every bone, muscle, organ 
and nerve in NATURAL COLORS! 


‘OU can keep your body healthy—recognize symptoms of 

disorder—help ward off sickness—by understanding how 
the various organs are made—how they function—and where 
they are located in your body. Here in these 2 folding 
“manikins” (one male, the other female) you learn the 
anatomical structure of your body at a glance. You simply 
fold aside the “skin” of the manikin, and the body’s inner 
structures are revealed step by step. Sixteen hinged paper 
cut-outs (all in natural colors) are folded back one by one, 
showing you exactly how the organs are fitted. 

‘These two amazing manikins are fascinating and helpful. 
If you want to know about disturbances of the digestive sys 
tem, for instance, you can open the folds of the manikin and 
sce the shape and location of the stomach, liver, kidneys, 
pancreas, and large and small 
intestines. In the same way, 
you get a tremendous amount 
of information about the func- 
tions of the blood, nervous, 
muscular, bony, breathing and 
reproductive systems. This of. 
fer brings you BOTH these 
manikins FREE—and an op- 
portunity to get this great new 
8-volume Encyclopedia of 
Health for your home at an 
amazing bargain price 


Keeps You Well—Gives Quick Aid in Emergencies 
Shows Causes, Symptoms, Prevention and Treatment, 
of Over 1,000 Ailments, Diseases and Injuries! 


man and woman should be informed 
s vital, up to the minute subject. Full 
yn fs given in these books, 


@ Regular Edition, illustrated at the right. hound in beautiful Novelex, embossed in 
GENUINE GILT!’ Also a DE LUXE EDITION, even more luxurious, bound in Gen~ 
uine Morocco-Grained Arteraft, for only Sdc extra per volume. To see this De Luxe 
edition, check box provided in coupon om opposite page. 


ERY home should own this priceless new encyclo oP 
pedia of health—THE NEW PEOPLE'S PH 
N. It will help to keep you and your family well—and 
ase of sudden illness or accident, it may save a life! 
tten in “layman's” language, easy to consult and un 
tand, these eight volumes tell you everything you want 
now about the causes, symptoms, prevention and treat 
ht of over 1,000 ailments, diseases and injuries! It gives 
explicit guidance in maintaining and im 
ving your health; preventing disease; prop 
diets and hygiene; problems of sex and 
ital relations; childbirth and motherhood 
p of children in health and sickness; cap 
ing beauty through health. By consulting 
quick-reference alphabetical index, you 
find instant, authoritative information 
jut such diseases as rheumatism and related 
nents; heart disease; high blood pressure 
stipation, skin-trouble, sex disorders, ton 
tis, croup, and over a thousand others. 


ne is 


2,560 PAGES 
40,000 ITEMS 


n sudden sickness or accident, what should 


100-PAGE INDEX! 


TRATED dwections tor 


THE NEW PEOPLE’S PHYSICIAN 


PHYSICIAN gives you complete, explicit, ILLUS- 
fandling every emergency. When a 
is badly burned—when a fainting 
fone has been poisoned—when one of a 
fen accidents occurs in or around the 
we worth thelr weight in gold. ‘The: 
Gress wounds, the kind of bandag 
first-aid treatment to administer 
enced general practitioners and 
health encyclopedia for the home 
"for its scope, comprehensivene 
te scientific knowledge and practice 
i 


apply, th 
widely 


of contents on ‘opposite page.) 


THE NEW PEOPLE'S PHYSICIAN is an a 
solute necessity to the mother safeguarding the 
alth ‘and happiness of the children} to the 
breadwinner whose fitness is a matter of vital im= 
Fiance: to the young man and woman about 19 
Be'married: tothe husband and wile faced with 
roblems affecting their married happiness. Send 
A se 8 volumes. Examine them for a 
tour risk and expense, You may re. 
ay the amazingly low price in easy 
monthly rents if you decide to. keep them. 
‘And the 2 Manikins are Yours FREE in any case, 
Mail the coupon today, Wm. H. Wise & Cow, 50 
Street, New York 


1 do until the doctor comes? THE NE’ Copyright, 1941, by Wm. H. Wise & Co, 


5 DAYS FREE EXAMINATION 
“The New People’s Physician’’—8 Volumes 


Publishers, Dept. 804, 
50 West 47th Street, New York, N. Y. 

fe the § volumes of THE NEW PEOPLE 
E 2 SETS OF FOLDING MANIKINS, MALE 


PHYSICIAN 
and FEMALE, 


oks are ready for shipment and T will send you $1.00 
posit” On receipt of deposit. ship Books and Manikins prepaid for a 
week's FREE EXAMINATION. At the end'of thar time, Twill either 
E refund my deposit; or 1 will 

and send you only 81 cack 
lew cents postage, has been paid. 


Send $1 deposit with this coupon and we will 
n this 14 Ib, set. Same return privilege. 


se only $11.00—cash price in full. You save 
riage charges too. Same return privilege, 
to see the De Luxe Edition set, in Morocco-Grained 
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JOSEPH ARONSON, who designed 
the Built-In Bookcases and Bar on 
page 164, has been studying and mak- 
ing furniture for more than 20 years. 
His New York studio is a busy work. 
shop in which are employed some of 
America’s most skillful craftsmen. 
Aronson can't design furniture on 
paper alone; he has to watch the d 
veloping wood, changing the desi 
it st i i 
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There's No Substitute 
for 


THERES NO POWER $0 FLUID AS THE POWER OF FLUID DRIVE ! 


NCE in a blue moon, a really big advance sweeps 

0 motoring. Everybody alks about it. . . alert 
people try it... enthusiasts rave about it...and smart 
buyers get tomorrow's car today! 


When are you going to try Chrysler's Fluid Drive 
with Vacamatic transmission? 


Slip behind the wheel of a Chrysler and go adven- 
turing. Drive for hours without a thought for clutch oF 
gearshift. Get the feel of driving ia high and still having 
dozens of speeds without a shift! Stop ... start. . . stop 
«++ all without touching clutch or gearshift! 


See how Chrysler's Vacamatic transmission gives you 
the power you want when you want it... like the variable- 
pitch propeller on a plane! 


Get the feel of the combination of Chrysler's Spitfire 
engine and Fluid Drive! It takes a great engine (0 g 
great performance . .. but there is no substitute for Fluid 
Drive. It takes a great engine and Fluid Drive to give 
you the kind of power you get in a Chrysler! There is no 
power so fluid as the power of Fluid Drive! 


Try these things before you buy any new car. Be crite 
ical. Judge for yourself. See if you can afford to buy any 
new car without Fluid Drive. Your Chrysler dealer 
cordially invites you. Make a date today 


‘#Tune in Major Bowes, CBS, Thursdays, 9 to 10 P.M, E.8. Ts 


TY! 
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REWARD 


FOR THE 
58,279 MISSING. 
PIPE SMOKERS }— 


Out of every 1,000 hard-to-please pipe 
smokers, a high percentage won't smoke 
anything but BOND STREET once they dis- 
cover it. 

So we know that 58,279 pipe-smoking 
readers of this magazine still have this excit- 
ing discovery to make. 

BOND STREET contains a rare aromatic 
tobacco not hitherto used in a popular priced 
mixture, Rich, Bite-free. Genuinely aromatic. 
Leaves no tobacco odors in the 


room, Try it today. 


15¢ GENEROUS SIZE 


POCKET TIN 


STREET 


PIPE TOBACCO 


‘A Product of Philip Morris 
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. S. defense program needs TRAINED 
MEN! The demand is urgent! Enroll NOW 
for spare-time study with International 
Correspondence Schools — get MODERN 
‘TRAINING in a few months! 400 up-to- 
date I. C. S. Courses to choose from, in- 
cluding vital defense subjects. Thousands 
of former I. C. S. students are leaders of 
Business and Industry today. Be a better 
PATRIOT — and BETTER PAID! Mail this 
coupon TODAY for complete information. 


HHHKHHHHHHA HAH HEHEHE 


INTERNATIONAL CORRESPONDENCE SCHOOLS @PTTMTYT 


CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS 


BOX 7611-K, SCRANTON, PENNA. 


Without cost or obligation, please send me a copy of your booklet, “Who Wins and x 
Why,” and full particulars about the course ert which I have marked X: 


DAnviculture 0 Air Brake . DR. R. Section Foreman, 
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To be sure of flashing acceleration 
be sure your spark plugs 
“CHAMPIONS 


race praia all ac 
mmpion Shark Plage 8 
Only Champions have the eee Sillment 
seal which makes them permanently free from 
troublesome leakage common to ordinary 
spark plugs. This feature insures uniform ig- 
nition in every cylinder, greater efficiency and 
economy than is possible with spark plugs 
which leak under today's higher compressions. 


Champion manufactures spark plugs only, and 
accordingly is backed by research, en; 
ing and manufacturing facilities without 
equal. The better performance of Champions 
is traditional and proved by their almost ex- 
clusive use by racing champions everywhere. 


v if your car starts hard, 
is sluggish and gives 

poor gas mileage, 

your spark plugs probably look like 
this. For economy replace all spark 
plugs, even CHAMPIONS, every 


10,000 miles. * 


Youre shang sha with Carson! 


Acceleration wins midget 
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of a back-breaking job 


Remember the tricks you used to use 
in starting a car with a hand crank? 
Prime her first with short, jerking 
pulls... then switch on the ignition, 
retard the spark, and “give her the 
works” with the special motion you 
developed to protect you against a 
broken arm! 


There are no tricks to starting a car 
today. They have been absorbed by 
the engineering research and expe- 
rience that go into the building of 
dependable Delco-Remy starting 
motors. New types of drives and con- 
trols have been developed to make 
every starting assignment a simple 


operation of ‘‘pushing a button”... 
and driving on your way! 


Delco-Remy starting, lighting and 
ignition are original equipment on 
three out of five cars and trucks, 
Insist on Delco-Remy original equip- 
ment replacement parts. 


Deleo-lRemy 


World's Largest Manufacturer of Automotive Electrical Equipment 
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Origi Betvey 
Parte Performs Better, 


WO simple steps can 
save you money on 
car repairs. Go toa relia- 


ble service man; insist on 
service parts built by the 
originalequipmentmanu- 
facturer. 

‘This is particularly im- 


portantwhenitaffects the 
electrical system of your 
car, 

More than half of Amer- 
ica’s car manufacturers 
standardize on Auto-Lite 
electrical eq 
Every Auto 


WE SAVES you money 
Keeping little troubles 
in'your ear teom d 
Yelopini into biz ones. 
pecially trained...equipped | 
with accurate testing devices, he can put his | 
finger on the part causing trouble and correct | 
it. The Auto-Lite Service Sign is your guar- 
antee of expert workmanship at a fair price. 


THE ELECTRIC AUTO-LITE COMPANY 
TOLEDO, OHIO + SARNIA, ONTARIO 


ORIGINAL PARTS ASSURE “LIKE-NEW” PERFORMANCE ! 
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Ride an Indian! Feel the surging lift 
of power that flashes you right out 
in front and keep's you there! See how 
easy an Indian handles, slippin 
through traffic, with a sureness ani 
safety you never dreamed possible. 
But that's not all! 


New Comfort and Safety 


1941 Indians have a new, exclusive 
“Spring me" construction—a 
floating action that smooths your 
ride to the effortless glide of an 
arrow flight, irons the bumpiest 


your ride fresh as a daisy. With 
“Spring Frame” you grip the road 
tighter, get away faster, brake better 
—no matter how rough the going. 


Streamlined Beauty 
Full-skirted fenders and flashing 
chrome trim make these Indians 
America’s handsomest motorcycles 
—packed with dependability, econ- 
omy, and pride for Indian owners. 
See your Indian dealer today! 


INDIAN MOTOCYCLE CO. 


4 GREAT INDIANS 
DE LUXE “"4"— America's 
only 4-cylinder motorcycle. 
Quiet, smooth, comfortable. 
*CHIEF “74"—Peerless 
performer in power, safety 
end comfort, 

SPORT SCOUT “45"— 
Flashy, power-pocked 
model for all cround fun. 
JUNIOR SCOUT 30-50’ 
‘America'slowestpriced'twi 

*With “Spring Frame 


roads into concrene highways. Seay Springfield, Moss. SEND TODAY for beauti- 
in the saddle for hours and end up Mail Coupon TODAY!. Sud fall color oe 
%. oo r 
-_ a, Mae 
A narocrcLt CO. Serial 
BO veeeengrmntran ae cor f 
a t 
. Ped 
rrr ee 
MOTORCYCLES 4 088° U le a 
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When you select an automatic .22 


Rifle, why not get the extra advan- 
tages offered you only in this Stevens 
No. 87 Springfield Brand .22? The 


exclusive cross-bolt enables anyone to 


(3) single loader. As automatic, it 

ots all .22 Long Rifle and .22 Long 
Gartrdges « «also high speed 22 
Shorts. Operated by hand, it shoots all 
of the above, plus Regular .22 Shorts. 


Spriner: ‘ 


BRAND 


3-in-ONE 


ic _ 
aun 163° 


You really get 3 
large capacity of 

an amazingly accurate barrel .. « 
‘many other features that give 
you better shooting qualities. 


fect timing of the bolt 

action in relation to feeding. It 
sures uninterrupted shooting of 13 
to 21 shots as fast as you can pull 

the trigge 

rifle has a well proportioned, 
P) man’s size stock with full pistol gri 
fluted comb, and good steady hold- 
ing qualities. See it at your dealer's. 


Pree Cajalog 


Write: J. Stevens Arms Company 
Division of Savage Arms Corporation 
Dept.SM-241, Chicopee Falls, Mass. 
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Coming Next Month — 


SALT is something you use every day. Without 
it, you couldn’t enjoy a single meal. Do you 
know where it comes from, or what happens to 
it before it reaches your table? Or that the 
average person eats more than six pounds of 
salt each year? There are some surprising facts 
in an article on salt mining—and you won't 
have to take them with a grain of salt! 


WORLD'S STINGIEST DRIVERS are the 
fuel-nursers who take part in the Gilmore Econ- 
omy Run. Their purpose is to squeeze the last 
possible inch of running distance out of every 
drop of gasoline in their tanks. Read about this 
unique automobile event which shows the en- 
gineers how to give you more gasoline mileage 
on your own car. Plenty of pictures, too, to 
show you how it's done, 


TYPEWRITERS take a lot of punishment. 
Few commonly used machines are more com- 
plicated and delicate, yet few receive more 
abuse. If you own a typewriter, or use one, 
you'll find some valuable tips in “First Aid for 
Typewriters.” Written by the plant superin- 
tendent of the world’s largest typewriter re- 
building concern, it tells you how to get the 
most out of your machine and how to make it 
last longer. 


COLD-STORAGE SPACE for rent! That 
story of a booming new industry that prot 
to save Americans millions of dollars every year 
by providing lockers for food storage. There's 
plenty of food for thought in an article about 
these mammoth community ice boxes and their 
growing popularity. 


MOST POPULAR HOBBY: Is it stamp col- 
lecting? Model railroading? Photography? The 
answer was disclosed by a survey designed to 
find out what people do for fun. See how your 
‘own hobby rates in the number of its devotees, 
the amount of money they spend on it, and 
what they get out of it. 


“THE IDEAL MEDICINE CABINET” is 
what we asked for in a contest announced in 
our November issue. That our readers had 
plenty of ideas on the subject was shown by 
the response. In announcing the awards, we 
describe the prize-winning cabinets and sum- 
marize the general results. How does your own 
bathroom cabinet measure up to what we 
picked as the ideal? 
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OU'RE like a million other men today—you're fac- 

1g a big question. The last ten years turned business 
topsy-turvy and now the rebuilding period stares you 
in the face. The Defense program, new world condi- 
tions and the business pick-up offer new opportunities, 
but also new problems. 

Where you are “going from here” is a question you 
want answered right if you expect to get ahead— 
progress—grow instead of standing still. 

Are the things that are happening today going to 
help or hinder you—what will they mean in your pay 
check? Where will they put you five—ten—twenty 
years from now? 

How can you take full advantage of this period of 
opportunity? We believe you will find the answer here 
tion the soundness of which can be proven 
to you as it has been to thousands of other men. 

‘The whole trend today—tegislation—spirit—action 
—is upward, up to higher business records than ever 
before. New factories, enlarged plants, new products 
are calling for more men. 

Business organizations are rebuilding—organizing 
and expanding for the new conditions. Employees are 
being studied, judged as to how they fit in the expand- 


LASALLE Extension University 
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Please send me—without cost or obligation—full information about hove Teas. 


training, equip myselt for the new problems and 
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Higher Accountancy 
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go from HERE??? 


ing program, especially into the key and supervisory 
jobs which demand most and pay best. This spells real 
opportunity for the man who can meet the test—but 
heaven help the man who still tries to meet today’ 

problems from yesterday's standpoint! Out of the 
multitude still jobless there are sure to be many fran- 
tically eager to prove him wrong and take his place. 


Some Men Have Found the Answer 
Seeing these signs, many aggressive men and women 
‘are quietly training at home—are wisely building them- 
selves for more efficient service to their employers. They 
are studying with us because our training courses are 
as fresh, vital and up-to-the-minute as the problems 
that face you today. 

You naturally ask, “Has your training helped men 
withstand conditions of the last few years?” 

Our answer is to point to a file of letters from thou- 
sands of our students reporting pay raises and promo- 
tions while business was at its lowest ebb—together 
with a myriad of others telling of greater success during 
these recent months of recovery. 

Convincing evidence is ready for your inv 
We have assembled much of it in a booklet that is yours 
for the asking, along with a new and vitally interesting 
pamphlet on your business field. 

‘This is a serious study of the possibilities and oppor- 
tunities in that field. It is certain to contain an answer 
to vital questions bothering you today about your own 
work and earning power. 

‘Send for these booklets—coupon brings them free, 
Be sure to check the LaSalle training that interests 
you most. We will tell you also how you can meet and 
take fullest advantage of today’s situation. No cost or 
obligation—so why not mail the coupon now? 
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Gesiceranss ARE MORE THAN sauce! The lowly bog berry 
destined to become the source of supply for two vital products, 
vitamin A and ursolic acid. The vitamin is obtained from cran- 
berry-seed oil, ordinarily a waste product. The acid is a rare 
emulsifying agent which helps make oil and water mix, and is 
derived from the skins, another waste product. Plans for manu- 
facturing the two new products are under way 


cA PREFABRICATED, ARC-WELDED STEEL “BUILDING BLOCK,” 
which is framework and wall member in one unit, was used in 
construction of a unique seven-room home for Mr. and Mrs. R. G. 
Le Tourneau, near Toccoa, Ga. ‘The house was completed in less 
than two months, half the time required by conventional methods. 
‘The new panels completely eliminate stud and joist framework 
in home construction ; in larger buildings they do away with col- 
umns and roof beams. They are field-welded together by con- 
tinuous welds to suit any design or arrangement. ‘The Lincoln 
Electric Company, of Cleveland, Ohio, manufactured the shielded 
arewelding equipment used, Meanwhile large plywood manu- 
facturers of Chicago will soon place on the market another new 
building panel, faced on both sides with phenolic-impregnated 
cotton fabric, 


es FIRST AMERICAN CIGARETTE-PAPER MILL using home-grown 
products is ready to meet the industry’s entire requirements, 
despite our complete prewar dependence on French sources. ‘The 
mill uses California and Minnesota flax fiber, and is currently 
supplying one third of this country’s enormous requirements for 
more than 180 billion cigarettes annually. French supplies on 
dare sufficient for only six months. 


“Ubiisans on ssncen, taviible:underopdeat tnierdacopeas have 
now been photographed, according to Dr. Stuart Mudd of the 
University of Pennsylvania Medical School. ‘The feat was per- 
formed with an electron microscope, which focuses a beam of 
electrons with electrified plates and coils, A baseball bat, en- 
larged in proportion with its magnification of 100,000 diameters, 
would measure about 50 miles long and four miles thick. 


Che cHRoNoscore, developed by the Remington Arms Com- 
pany, splits the second into a thousand parts, and measures from 
one to 200 of these milliseconds with less than one-percent error. 
It has already demonstrated its superiority over the Boulenge 
chronograph, the standard device in all ballistic studies. Its 
swinging needle also indicates how long it takes a fuse to blow 
out, a photoflash bulb to light, or a blasting cap to explode. ‘The 
time interval is determined by measuring the quantity of elec- 
tricity which passes through a specially designed galvanometer 
while the measured event is taking place. 
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».. and J 
| 
FRYE SCHOOLS 


Are on the Ground Floor 


, the aircraft industry is becoming a 

nds of men will with it 
permanent, high-paying jobs. Be far-sighted 
become one of them. 

‘The map shows the locations of Frye Schools 
Offices. In each spot—right next door—is one of the 
huge new aircraft plants of the national defense 
program. These Frye Schools are equipped and ready 


to prepare you to start right with the right kind of 
training. 


Good Jobs for Trained Men 


Men trained by the Frye System will be in de- 
mand in the new plants, because they will be recog- 
nized as “properly trained.” This System was de- 
veloped by Donald Frye, who has been an executive 
in some of the largest aircraft plants in the U. S. He 
knows what the factories need. And you need what 
he knows and teaches. 


You Learn Under Factory Conditions 

Frye Schools specialize in training the type of workers 
now in greatest demand. Those workers are the ones who 
have learned under factory conditions .. . who can step into 
good paying jobs and. wart permanent” and. successful 
Eareers in the expanding aircralt industry. 

Frye graduates are so well grounded that advancement 
toa higher paid and more responsible position is made 
easier and switter. 


>= A NATIONAL INSTITUTION WAM \ 
? 
FRYE ao 


RERAFT COMPANY 


AIRCRAFT EDUCATIONAL DIVISION 


Dept. PS. Kansas City. Me 
"*Fetats ‘Lom Beach, silts} 


School, 


KANSAS CITY 
LOUIS * DALLAS 


OMAHA 


APRIL, 1941 


1500 FRYE crapuates 
EMPLOYED 


Factory personnel directors know that “Frye 
trained” means properly trained—they hired 
more than 1500 Frye graduates last year. In- 
structors are thoroughly competent. You learn 
under factory conditions. Classes are purposely 
limited in size so that each student is given 
individual attention. Frye schools are virtually 
next door to the new aircraft factories. Mail 
the coupon now for details. 


MAIL THE COUPON TO ONE OF THE FOLLOWING 
OFFICES OF THE FRYE AIRCRAFT CO.: 
east ame amlae mlartomartag| 


Konsas City, Mo.; St. Louis, Mo. Omaha, Neb.: 
Long Beach, Cali 
Dovenpert, lewa (Depertment P. 


Okle.; 


Rush complete information and details of low 
cost training course in the aircraft production. 


Name 


Address. 


Tow ennnennn senene Stat, 


1 
a 
1 
1 
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Old Man Winter Designs 
a New Hub-Cap Pattern 


Ir’s not easy for motorists to see any beauty 
in ice, which usually produces nothing for 
them more lovely than dented fenders and 
busted radiators. So I am sending you a 
photograph of an effect that was quite com- 
mon around here during a recent spring 
thaw-and-freeze. On cars which had been 
plowing through deep slush, sunburst pat- 
terns appeared on hub caps where water, 


thrown off by centrifugal force, froze into 
radial icicles. As you see, the result is quite 
attractive —almost enough to reconcile a 
driver to plowing through the stuff.—J. A. M., 
‘Wayne, Neb. 


What Cat Wouldn’t Volunteer 
To Serve as a Guinea Pig? 


Nor LONG AGo, I saw some slow-motion pic- 
tures of a cat drinking milk, made with the 
Edgerton camera which makes 2,000 expo- 
sures a second. These 
showed the milk 
ST OE entering the cat's 

\\ wreresr mouth under the 
> >) oF science! tongue instead of on 
— top of it. I couldn't 
believe this, so I made 
some tests with our 
own cat. First I gave 
him a saucer of milk 
and we watched the 
tongue operation. 
‘The milk appeared to 
be on top of the 
tongue, Then we 
placed some corn flakes in the milk, and I 
am sure that they went in on top of the 
tongue, I am wondering whether the slow- 
motion movie effect isn't another camera 
illusion—O.C.T., West Lafayette, Ind. 


AW, JUST ONE MORE. 
THE, 


It’s a Good Idea, But 
Somebody Patented It 


Acconpixe to an article published in your 
August, 1940, issue, an ingenious filling 
station manager uses the lids of candy-bar 
boxes to make display racks by a simple 
method of cutting and folding them. The 
idea is a good one, but you should advise 
your readers not to follow his example. A 
carton cut as described is a direct infringe- 
ment of claims 2, 4, and 5 of U.S. Patent No. 
2,006,445 issued to Bruce J. Davidson and 
owned by the National Biscuit Company, 
‘New York. Several carton manufacturers 
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have been licensed under the patent, and no 
‘one not so licensed can use the method with- 
out becoming an infringer of the patent.— 
V.B.C,, New York City. 


Lots of Passengers Don’t 
Feel Good on ANY Ship 


Yorr article 
“America Rebuilds 
Her Merchant Ma- 
rine” states that two 
new 35,500-ton pas- 
senger liners will be 
built with their fun- 
nels on one side so 
that they can be used 
as aircraft carriers. 
After spending mil- 
lions on ships, why 
spoil their artistic 
lines in this way? I 
am sure the passen- 
gers wouldn't feel good traveling on such a 
funny-looking ship.—J.H.S., Detroit, Mich. 


Adding Up Numbers Was 
Child’s Play to Him 


OD FOR A Quiz. 
QUESTION 


WHO CARES ABOUT, 
THE FUNNELS ? 


Can some reader tell 
me whether the fol- 
lowing has any practi- 
cal meaning? I discov- 
ered as a child while 
playing with an adding 
machine that adding 1 
to 2 to 3 to 4 and so on 
up to 10 equals 55; up 
to 100 equals 5050. 
Wouldn't up to 1,000 
equal 500,500?—J.R.G., 
New York City. 
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MBE Be a Radio 


Offers YOU \eolteee and PROFESSIONAL TRAINING 
in AVIATIO! 


Technician 


Create Nest FREE 


APRIL, 1941 


Reaters Says | 


Plane Markings on Our Cover 
Were the Real Thing 


Wuex I received my February issue with 
the cover picture of 
Navy fighter planes, 
I was curious about 
the markings of the 
planes, One has a red 
strip around the cow!- 
ing and around the 
fuselage near the back, 
but the other has the 
red strip only on the 
bottom of the cowling 
and none on the fuse- 
lage. Is it supposed to 
be that way, or is it a 
mistake?—R. W., Pine 
Grove, Pa. 


AND THAT'S THE MeCOY? 


Artist McCoy made no mistake. Plane No. 
J, with red strips around cowling and fuse- 
lage, is the “skipper” of the entire squadron. 
Each of the six sections in the squadron hax 
@ different color, and the leader of each sec- 
tion has strips of that color all around cowl- 
ing and fuselage.—Ed. 


Shhi It’s a Secret Code That 
Shows We've Got Your Number 


Wrenever receive 
my copy of P.S.M., T 
am puzzled by the se- 
ries of letters and 
numbers that appears 
above my name on the 
address. I know this 
abracadabra means 
something to your cir- 
culation department, 
and I think that an 
article telling how the 
system works would 
be interesting to your 
readers.—L. P. C., Woonsocket, R. 


BE GAD IT AIN'T UNDER 
YOUR CHIN IN THE 
ROGUES’ GALLERY! 


The Figures Were Wrong, But 
It’s Still a Good Trick 


J.E.H., who tells about his stroboscope 
trick with an auto-engine fan and alter- 
nating-current lamp, says: “Few people know 
that 60-cycle alternating current is on and off 
60 times a second.” That is incorrect. A 60- 
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cycle alternating-current light goes on and 
off twice that often, or 120 times a second. 
What happens 60 times a second is the com- 
pletion of the cycle—D.K., Oakland, Calif. 


What Can You Do with Some 
Empty Cheese Boxes? 


During the last few 
months, many wooden 
cheese boxes have ac- 
cumulated in my 
home. I wonder 
whether any other 
reader has an idea for 
using these boxes. 
‘There ought to be some 
use for them.—R.E.B., 
Canfield, Ohio. 


LEAVE THE CHEESE 
W'EM AND TLL SEE 
wnaT | CAN DO! 


Let’s have some sug- 
gestions for cheese-boxr 
projects!—Ed. 


Tall Tales of Tall Trees 
Cut Down by Cold Facts 


ON one of your recent “Un-Natural His- 
tory” pages, you show a California redwood 
tree with the legend “200 to 400 feet high.” 

As far as we know, 
through a search made 
by the Save-the-Red- 
woods League, the tall- 
est redwood tree is 364 
feet tall, and this is the 
tallest Known standing 
tree. There have been 
stories of Australian 
trees of the eucalyptus 
family which ap- 
proached 400 feet, but 
ail authentic figures 
seem to indicate that 
these trees are far 
short of 400 feet and none are as tall as the 
tallest redwood.—A. D., San Francisco, Calif. 


ANYWAY THE RESULT"D 
OE THE SAME IF YOU 


FELL OUT'A 9 


Farmer-Machinist Backs Plan 
for Home Defense Work 


You ought to push 
that idea mentioned in 
a recent issue, for giv- 
ing home craftsmen 
something to do in this 
defense program. I 
have my farm work so 
organized that the 
farm just about runs 
itself for ten months 
in the year. I might 
as well put in my time 
in defense work, as I 
was a machinist in my 
younger days. There are more like me. 
R.S.B., Gothenburg, Neb. 


THE APPEASERS MIGHT 
THINK ITLL GET US 
INTO WAR } 
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Hien Satariep Futur 
IN AVIATION “see 


FIGHT huge, plane plants, under construction now wilt 


Chicago School of ---5 Q O° oon 
AIRCRAFT INSTRUMENTS | yew FLUID x 

DRIVE FULLY 
EXPLAINED! 


‘AUDELS Carpenters 


Teer CARTOONING and a Sates 


wi CARTOONS! 


CLEVELAND, OHIO 


99¢ PROFIT 


OUT OF EVERY DOLLAR 


Please mention Porvtax Sctexce when writing to advertisers, 


High School Course 


Many Finish in 2 Years 
Youcan complete thissimplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident schoolwork 
wes you for entrance to college. Stand- 
ir HLS, 


fexts supplied Diploma, Credit for 
HS. subjects already completed. Single sub- 
jfgtsifdesired. Hien Schootedueation very itportant 
for advancement in business and industry aad socially. 


College Entrance 
years. our High Schoo! graduates 
ai to Sit diferent, Untrernitics 
Chleges, Tunior Colleges and Normal Schools 30% 
of them rithout entyance examination: Coarse ak 
Prepares for teachers certieate and pre-professional 
Examinations 
Business—Industry 
‘To get and hold a good position in Business today you 
mon beable to write Saracen ers are 
{3—o figuring involving Algebra‘and Geometry 
fat inceligently on matters requiring & Knowledge of 
Ge phy, History, and Economics, 
Tin indusiey—dechanicat and Engineering lines— 
‘ust have at least am elementary Keowletpe of 
ysis and Chemistry ve able to figure quickiy asd 
accuratcly know something of Mechanical Deswing 
and ‘bluepeints~and be able to talk and. weite ct 
Gurgtly tnd clearly’ on both your work nd ordinary 
ies of conversation. 
‘Our Hikh School course meets the edu. 
cational requirements for Business aad Tadustey. 


Don’t Be Handicapped— 
Complete Your Training Now 


indard textbooks and Diploma. Easy monthly 
jet ahead in life. Start your training NOW! 


17 Other Courses 
Over 150 noted Educators, Engi 
neers, and Business Men helped 
lal instruction ma 
Province of ‘Mamitaba, 
fier you auahty trai 
“ oY thet 


Mail coupon for information about line that interests you 
American School, Drexel at 58th, Chicago 


eigerat 
OAtr Conditioning 
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With the Inventors 


PHOTOFLASH LAMP that can be used 
over and over again provides a new aid 

for photographers. A grooved trough in 
the base of its cylindrical bulb holds a thin 
ribbon of liquid mercury. At each end, 
electrodes dip into the fluid. When an elec- 


tric switch is closed, a miniature explosion 
occurs within the bulb, turning the mercury 
into vapor with a flash of dazzling brilliance. 
‘The vapor then condenses and runs back 
into the trough, in readiness for the next 
flash, According to Chauncey G, Suits, who 
has assigned the invention to the General 
Electric Company, the bulb may be of gla: 
or quartz, and the mercury trough of a re- 
fractory material such as alumina, . . . 
NEEDED INVENTIONS, as compiled in a recent 


national survey, 
ra 


include: Heat-in- 
alt 


sulated dishes and 
J 
oy Se 


food warm on the 
table; bottles 
made of transpar- 
ent but unbreak- 
able material; a 
plastic substance 
which would give 
a “warm” auto- 
mobile wheel; a 
way to keep the 
points of collars 
from curling; a 
method of rain- 
proofing hats; and 
a tobacco that 
leaves no ash... . 
‘TASTY-LOOKING TiDBITS of toast may quickly 
be prepared by the housewife, with the aid 
of an ingenious slicer patented by Peter S. 
Larson, of University City, Mo. Cutting 
blades joined at right angles are hinged to 
the back of a block on which a slice of toast 
is placed. When a handle is depressed, the 
cutters divide the toast into four neat 
quarter slices. Curved ends of the cutting 
blades make them self-centering. ... WHEN 
A YOUTHFUL RIDER mounts a hobby horse 


(Continued on page 20) 


coffee cups to keep 
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Get Expert Advice on HOW to 


PROTECT and SELL Your Invention 


wee] Toes 
SPECIAL ATTENTION. | sc jr ne 
MILITARY INVENTIONS 


Tad it patented, sold it 
iting from It 

ce unfortun 
about th 
ratect 
thought 
others. felt t 
inueh: 

00M! pri prompt 
ion in securing a Patent, and lovating n buyer oF a Rood market, 
Have proved the secrets of success for thousanils of inventors, 


Patent Guide Shows What To Do 


y important 


Our “Patent Guide for the Inventor” 


‘auestions concerning Pa Inventors constantly ask. It tells 
What facts, details, drawin Hes, ete, are necessary to apply 
for a Patent; how to protect your invention through dated and wit 


AT ONCE. to safeguard. you 
n be checked to 1 

fore filing fe 

aw 


nessed disclosure; how to do. this 
Fights; how Patent Oftice Recor 
whether the i 

be paid, discusses 
paldas the 
Cured fina 
Targe commercial successes: 
ilso can be profitably utilized a 
facts of interest, 


Why You Need Expert Assistance 


‘The Patent Laws were enacted for y to 

tection for the features of your invent 

these features must be legally and con 
ims," This phase of the procedure is so complex that the Patent 

Office advises the Inventor to engage a competent Registered Patent 

Attorney, We maintain a large staff—earefully trained 

registered patent attorneys—expert draftmen—expe 

enced senrchers-—to serve you. We have been serving in- 

Yentors for more than 20 years 


Take First Step Now 


With the Patent Guide you will receive also Free a “R 
ord of Invention" form which will enable you at once to 
establish the date of your file your 
Patent application. This step co jing yet 

be vital to your success, in Tatent Mat 
ACTION is IMPORTANT. Delay can be costly. Mail the 
Connon envelope, oF paste it un a penny: posteard 
Now 


ved atc 
Tt 

ny, simple invent 
Patents covering improv 
1d marketed; tells countless 


ive you pro- 
ble. But 


Please se 
Your spe 
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FREE BOOK 
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CLARENCE 
Registered Patent Attorney 
1D2 Adams Building, Washington, D. C. 
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nd me your 4§Page “Patent Guide” 
u form 


jally prepared “Record of Invention” 
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WET CELLARS MADE DRY 


from the Inside! 


Where water or moisture seeps in through cracks 
or porous spots in the cellar floor or walls, 

can make and keep your cellar dry and sweet 
by filling the cracks and coating the moist sur- 
face with Smooth-On No. 7. 

This is the one practic 
you can apply yourself, easily, from the i 
to wet or dry surface and with every assurance 
of thorough watertightness, even in the wettest 
seasons, 

Excellent also for pate 


waterproofing that 


1g concrete floors, 


waterproofing garage, stable and washroom 
floors, brick walls, cisterns, septic tanks, water 
troughs, fountains, fish ponds, swimming pools, 


manure pits, etc 

About 25 pounds of Smooth-On No. 7 are required | 
for each 100 square feet of surface covered, and no 
expe e is necessary. Complete instructions on the 
package. 


lb. cans and 25-Ib, and 1004b, 


ioe in 1lb. and 5. 
40-PAGE 


F R E REPAIR HANDBOOK | 


This booklet is filled with simple instructions and 
diagrams for making many household and automobile 
repairs—all with least effort, expense 
guidance in 


Every handy man should 


htening stripped wood serews, loose 


ng parts in metal, concrete or wood, and water- 

proofing and weatherproofing structural parts. Your 
copy sent FREE if you return the coupon. | 
MFG. CO.. Dept. 58 | 


Ww Ave. Jersey City, N. J. 
Please send, the free Smooth,On Handbook, with Informa- | 
tion ‘and prices on Smooth-On, 


SMOOTHON NO7 
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(Continued from page 18) 


devised by José Ochoa, of San Francisco, he 
gets action. Instead of tamely rocking back 
and forth, the mechanical steed tosses its 
head and gallops away. Rising and falling 
in the stirrups operates the two hind legs 
that propel the 
realistic toy. 
Wheels on these 
legs normally are 
braked by the 
hoofs, but are 
given a forward 
kick and released 
by pressure on the 
stirrups. A return 
motion is provided 
by a coil spring, 
aided by the 
weight of the 
rider. To guide the 
mount, a tug at 
either of the reins 
turns the horse's 
head, and, with it, 
the front legs and 
their wheels. . . . SHOES WHOSE LACES NEED 
NEVER BE TIED or untied.are the invention of 
Fred S. Clark of New York Cit,. The secret 
lies in a snap-button fastening at the side, 
which is invisible when the shoes are worn. 
Turning back a 
flap reveals the 
fastener and al- 
lows a metal latch 
to be released, 
giving the shoes 
sufficient §flexibil- 
ity to be put on or 
taken off. A pro- 
tective lining 
keeps the metal 
parts from con- 
tact with the feet. 
Designs embody- 
ing the innovation 
in footgear have 
been worked out 
for men, women, 
and boys... 
WHAT MAKES 
YOUR CAR’S HY- 
PRAULIC BRAKES go on when you press the 
foot pedal? If patent No. 2,226,487 comes 
into use, it will be “a brake fluid comprising 
2 methyl pentane 2,4 diol as its major con- 
stituent, and added diluent the major part 
of which is constituted by at least one mono- 
hydric alcohol of from 4-6 carbon atoms.” 


(Continued on page 22) 
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PATENT 2¢ SELL you 
INVENTION 


A Simple Recipe 
for Inventive Success 


PROBABLY the simplest recipe for 
success would be this: First, a prac 
invention; second, a good strong Pat i 
buyer or a market. The ‘or needs all three 

e. Lacking any one, he is likely to 

pe is simple. Working it out 

hat is why inventors—and 

ined—have found the two 

books shown here so helpful. We've gone into joint alon 

each part of the recipe carefully, Exactly what is "For more than 

sn itvention? ‘We tall you. What is a strong 

patent? We tell you, How can I go about find- 
ing a buyer? We tell you, 


Many Questions Answered 


But there's much more. For example, just how an 
Application for a Patent is made; how an inventor 
can safeguard himself with dated sketches as he 
goes along; how the pertinent Patent Office records 


are checked to see what other inve 


lors may have done 


eds, can use and will pay for prac 
ers are on the 

that will help 
ave one. Maybe not 
deciding that. From that stand 
valuable. 

years, it has been our business to 
We answer y 
nation about 
kind of sketch 


finished or 
ts both 
m which 
e you—based on long experience with thousands 
urs for the asking. No need to 

ks of facts may save you time, 

later disappoint Ri 
the coupon—or write us a confidential letter—today. 


115 Mechanical 
Movements Shown 


you will find iMustrated 
ts, Maybe sou'll id Just 
‘of your own ideas. Many 
in this book. Both 

form sent to you 
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REGISTERED PATENT ATTORNEYS 


MAIN OFFICE: 430-D VICTOR BUILDING 
WASHINGTON, D. C. 
Pittsburgh Office, 514-C Empire Building 


These 2 books tell you 


tion’ 


“also imi 


how to go about it.. H cm 
Both Sent FREE > 1“ 


City and State... 
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Free Booklets for You 


if you are really ambitious 


‘These two booklets will help start thou- | 
sands of earnest men toward larger | 
‘success in 1941. 
For they tell about tested training | 
programs that prepare for the bigger 
Jobs and promotions which this business 
pickup insures in 1941 and the follow- 
ing years. | 
One of them—Modern Foremanship 
—discusses the opportunities and prob- 
lems before the foreman today and 
describes a thorough, practical training 
in foremanship and production methods. 
The other—Industrial Management — 
outlines our spare-time training for the 
general foreman, supervisor, superin- 
tendent, production manager, and other 
industrial executives. 
Either booklet will be sent to you— 
free and without obligation—if you are 
thinking seriously about your future. 
Just fill out and mail the coupon below. 


T would like to have your free 48-page booklet on 
C0 Modern Foremanship 
Cl Industrial Management 


Nome... --Age.-- 


Address... 


Present Position 


LASALLE extension university 


ACorrespondence Instit 
Dept.483-MF Chicago, 
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With the Inventors 
(Continued from page 20) 


And stopping a car seemed so simple before! 
... A NEW SOLUTION to the problem of 
flooded cellars is offered by Olin E. Banker, 
of Wilkes-Barre, Pa, His invention, a re- 
mote-control valve that drains off the water 
into the sewer line, 
may be opened 
by a pull wire or 
chain from a cel- 
lar stairway or 
any other conven- 
jent point. When 
all the water has 
gone down the 
drain, the valve lid 
is closed and 
latched, providing 
a positive seal 
against any pos- 
sible back flow in- 
tothe cellar. Made 
of brass, the fit- 
ting is declared to 
be proof against 
corrosion and to 
last indefinitely. ... AN INDIAN CLUB AND A 
DUMBBELL are combined in a single exercis- 
ing aid by Nathan L. Paves of New York. 
For use as a club, the implement employs 
an auxiliary handle, securely fastened by a 
bolt to an open 
metal sleeve in its 
main body. This 
handle may read- 
ily be detached, 
however, convert- 
ing the exerciser 
to a dumbbell 
shape... . ABRAI 
ING, ACETYLENE, 
ACOUSTICS, aero- 
nautics and agita- 
ting begin a list of 
more than 300 
major classifica- 
tions into which 
the U.S. Patent 
Office sorts appli- 
cations for pat- 
ents. They are 
passed upon by 65, 
examiners, most of whom handle a group of 
subjects apiece. Such subjects as Carbon 
Chemistry, Radiant Energy, and Registers, 
however, occupy all of one examiner's time 
and part of another's... . DEDICATED TO THE 
FREE USE of the American public, a new 
spray for apple orchards has been patented 
(Continued on page 24) 
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Newest FREE Patent PROTECT, SELL omy 
Book Now Ready and ne 


WW’s fresh from the press—this NEW 


Rec 
FREE BOOK—packed and jammed “OR 
with latest focts about patents, in. 


ventions and the modern inventive 
market newly written, newly 
published and copyrighted, disclosing the latest 
developments in modern patent practice. Learn 
about today’s demand for inventions, how mod: 
ern inventions are sold, how your potent protects 
you, facts about royalties and the modern me! 

od of merchandising new devices, etc. Book con 


Brvetion Recor’ 


tains latest information on patents every in. 
ventor should have. 
Request your FREE COPY NOW 


The demand for this new free book is so great 


that our first printing is going fast. Send us kepreicdice 
your request today and we will arrange to ma 
you copy of book “How to Protect Your inven: 
tion’ at once, Take no action about your in 


vention until you receive and read this new 
book; but act at once in filling out the coupon 
below and mailing it to us for your FREE copy. 


TAKE FIRST STEP 
By all means make an accurate, doted record of 
your invention on the “Invention Record” form 
you receive with our FREE BOOK ond mail it to us 
immediately. This form, sent free, will enable yo 
to establish the date of your invention should 
need for this evidence arise. This step c 
absolutely nothing, yet it may be vital 


OUR SERVICES TO YOU 


As Registered Patent Attorneys before U, S. 
ent Office, we are especially equipped by train 


ing to handle your patent cose with skill, thor 
oughness, competence and promptness. We ore 
oeetcmemmcmm | Mc MORROW & BERMAN 
sonal calls at the Patent Office, ond we give per 
tonal attention to your individvol case. Send 
Coa ysut uh cue naioning ou RODE Gad It REGISTERED PATENT ATTORNEYS BEFOREU.S.PATENTOFFICE 
VENTION RECORD form—both free—know how the 142-6 Barrister Building 
secure patent protection and sell your invention. 
Send me your new FREE book, “HOW TO PROTECT 
INVENTIONS FOR DEFENSE Pe a aa i cpre dancer ie: 
RUSH [0%,,77%, Now pBtpece request does not obligate me. 


Nome. 


cautionary odvice and aid. Write 
McMORROW & BERMAN 
gistered Patent Attorneys 
142- Barrister Bldg., Washingto: 


Address 


— City. State. 


iWieite or print nome clearly) 
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PATENT YOUR IDEAS| 
SEND FOR FREE BOOK => 


‘fake steps to 
"Your first step 
inastrated book 

it tells you tally 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
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by L, E. Smith of the U.S. Department of 
Agriculture. It employs a chemical called 
phenothiazine, harmless to human beings 
but deadlier than lead arsenate to codling- 
moth “worms” or larvae that infest the 
fruit. RUBBER STAMPS have long been 
used as labor-saving devices by Government 
employees, so it is only natural that a Wash- 
ington, D. C., man, Charles B. Parker, should 
be the inventor of a device whereby two 
rubber stamps can 
be used as quickly 
as one. The two 
stamps are fast- 
ened together 
with wire braces 
set in rubber sock- 
ets so that one 
stamp is normally 
held slightly 
above the plane of 
the other. If only 
the impress of the 
main stamp is de- 
sired, the gadget 
can be pressed 
against the paper 
in the ordinary 
manner. If the 
print of both 
stamps is needed, a user slaps the main 
stamp on the paper a little harder, and 
the wire braces allow the auxiliary stamp 
to spring down onto the paper. Or the 
smaller one can be used by pressing it 
after the larger one is in place, as in the 
illustration. . . . READERS MAY PONDER 
whether a “Fun Provoking Novelty,” U.S. 
Patent No. 2,227,343, should have the first 
word of its title omitted. Shaped like a shoe- 
polish box, with holes in its top, the device 
comprises “a mechanical manually released 
noise-making mechanism, and a casing for 
housing and concealing it.” To make sure 
that the owner will be the life of the party, 
the device also includes “a bodily movable 
pan for containing liquid, the pan being 
adapted to catapult its contents in a pre- 
determined direction in said casing, the 
casing being apertured for free escapement 


of the liquid. PERMANENTLY COLORING 
STAINLESS STEEL, in tints ranging from light 


gold to dark brown, is made possible with 
an acid bath patented by Clements Batch- 
eller, of Glens Falls, N. Y. To prevent the 
acid from etching the highly polished sur- 
face of the steel, “inhibitors” are added to 
the bath. The shade of color is determined 
by the length of the treatment. 
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his giant produce defies 
drought and erosion 


Can science help the farmer defeat 
the plague of ruined soil? Help 
make money from land almost a 
desert? Fred Groff, the Luther Burbank 
of Oklahoma, has proven it can... by 
breeding apples 13 inches in circum- 
ference ... . peanuts that grow on top 
of the ground...cucumbers 6 feet long! 
Whether you're a real farmer 
the back yard variety . 
this Popular Science on-t 
feature helpful. 


popular seience on-the-screen 


Produced in Magnacolor by Foirbanks and Corlisle 
with the cooperation of the Editors of Populor 
Science Monthly. Distribuied by Paromount Pictures 
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Today's test pilot, whose job is to read 
instruments, not to miss a broken neck 
by inches—that’s Herbert V. Shebat 


By KENYON KILBON 


LL THE DAREDEVILTRY and much 

of the risk have been eliminated from 

the profession of the test pilot. No longer 

is he a nerveless young man who flies by 

the seat of his pants and thinks up ingen- 

ious methods of risking his life. He is an 

engineer as well as a pilot, and makes a 

scientific analysis of engine performance in 
flight. 

Today's test pilot does not start the tests 
—he completes them. Before he lifts a new 
plane into the air or takes off to try out a 
new engine, a remarkably thorough series 
of test “flights” has been performed on 
drawing boards, in wind tunnels, on engine 
blocks, and in pressure chambers. The pilot 
is not concerned simply with finding out 
whether the equipment will hold together; 
his purpose is to confirm under actual flight 
conditions the conclusions already reached 
by technicians on the ground, or to disclose 
some quirk which has remained hidden. 

This change in the procedure of testing 
has, of course, developed a type of pilot 
different in most respects from the adven- 
turous youth who formerly did the job. The 
careful reading of instruments in current 
tests is a far cry from the extensive use of 
intuition in the old days. 

Herbert V. Shebat, engineering pilot for 
the Wright Aeronautical Corporation, Pat- 
erson, N. J., is a personification of the con- 
trast between the hit-or-miss days and the 
methodical procedure of today. Now a test 
pilot for one of the world’s leading aircraft 
engine manufacturers, Shebat studied engi- 
neering at the University of Minnesota 
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before the World War, served with the Army 
Air Corps, and was a barnstorming flyer 
from 1924 to 1930, when he joined the Wright 
organization. Most of his hours in the air 
today are devoted to the testing of new 
appliances for engines already in produc- 
tion, and he has drawn on both his engi- 
neering and flying experience in putting 
Wright's Whirlwind, Cyclone, and Duplex 
Cyclone engines through their paces. 

Shebat and his coworkers at the Wright 
flight-testing laboratory have their head- 
quarters at the Caldwell-Wright airport, 
near Caldwell, N. J., about nine miles from 
the company’s plants at Paterson. Since the 
function of the laboratory is to test engines 
rather than planes, the flying equipment is 
curious. It includes a Douglas biplane tor- 
pedo bomber built for the Navy five years 
ago, a fairly modern Curtiss Hawk 75 pur- 
suit borrowed from the Curtiss plant for 
confidential tests, and a ten-year-old Pil- 
grim cabin monoplane. All, including the 
old Pilgrim, have been flown at more than 
30,000 feet. 

Shebat's job is as much varied as his 
planes. Today, for instance, he may be 
trying out an engine equipped with a new 
device for lowering fuel consumption. Fuel 
consumption is computed in terms of pounds 
a horsepower hour, and the rate of consump- 
tion, guaranteed in most modern engines is 
5 pound. 

‘When the engine to be tested is installed 
in one of the planes, Shebat’s work com- 
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mences. His task is to establish a basis for 
comparison with other engines of the same 
horsepower. The most commonly used 
standard is the propeller-load curve, com- 
puted by making level test runs at specified 
altitudes with the propeller in a fixed posi- 
tion and with the power output varying on 
each run. Then the point is found on each 
run where the best performance in horse- 
power and speed were produced with the 
least fuel consumption. 

In computing the propeller-load curve, he 
is interested chiefly in the torque indicator, 
the tachometer, and the fuel-flow meter. 

‘The torque indicator registers in terms of 
inch pounds or foot pounds the force utilized 
in turning the propeller shaft at a given 
speed. The tachometer shows the number of 
revolutions a minute of the propeller, and 
the two together give the horsepower at 
which the engine is operating. On the in- 
strument board the torque indicator is 
labeled BMEP, an abbreviation for “brake 
mean effective pressure,” or the pressure ex- 
erted by the turning shaft on a stationary 
gear connected with it by a pinion. The 
pressure exerted against the stationary gear 
is countered by an equal pressure created 
by a pump in the engine, and thus the means 
for measurement is provided. 

‘The fuel-flow meter shows, in terms of 
pounds an hour, the rate at which the fuel 
is being fed into the engine. If Shebat de- 
sires more precise information, he may use 
the volumeter, which measures a small 


quantity of fuel and feeds it to the engine 
while the observer times it with a stop 
watch. Work of this type has whittled the 


rate of fuel consumption to a point far below 
that of several years ago. 

Some of the work which Shebat does 
can be handled on solo flights, but other 
experiments may require the assistance 
of a crew of three or four. One example 
is the successful attempt to reduce engine 
vibration. The old Pilgrim was the guinea 
pig in this series of tests, and the crew 
handled the oscillographs which were con- 
nected by pick-ups to various sections of 
the plane. Runs were made at different al- 
titudes with varying power outputs, and 
the vibration was transformed through the 
pick-ups into electrical impulses which 
passed through a cathode-ray tube and be- 
came visible on a screen, The data contrib- 
uted to the development of the modern 
motor mount, which cuts off from the body 
of the plane the vibration of the engine. 

‘Most of the current tests at Caldwell are 
conducted at high altitudes, and, as Shebat 
will tell you, high-altitude work is “some- 
thing that nobody who knows anything 
about it likes.” The tests are, of course, 
largely confidential, but interest centers in 
the development of improved superchargers. 
On flights to more than 30,000 feet in an 
old open Curtiss Falcon observation plane, 
Shebat and his observers discovered data 
valuable in developing the two-speed super- 
charger, which produces moderate super- 
charging in low ratio for full power at 
take-off, and high supercharging in high 
ratio for flying in rarefied air. 

More recently, experiments have been 
conducted with a multistage supercharger, 
which works on a sort of tandem principle, 
with one blower discharging into another. 
‘The chief problem in developing the tw: 
speed type, Shebat reports, was the main- 
tenance of equal pressure in and out of the 
engine. It was discovered in early tests 
that while pressure was maintained inside 
the cylinders, the pressure outside was not 
sufficient to insulate the ignition system, 
and a spark would jump to a cylinder which 
was not ready to fire. The problem was met 
by supercharging the magneto, too. 

Shebat uses a camera which photographs 
the instruments during flights. In all three 
planes—provision has been made for the 
installation of a French-made Sept camera 
which can take either motion pictures or 
stills, and after each flight a permanent 
record of the performance is available. 

‘The most interesting camera arrange- 
ment is that in the single-seat Hawk, where 
the machine has been mounted in a spare 
instrument board in the luggage compart- 


A couple of Shebat's men make final adjustments in 
@ motor is about to test. Used in this work are 
@ Dougles, a Curtiss Hawk, and an old Pilgrim 
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ment and is operated from the 
cockpit by a trigger on the 
control stick. Two feet in front 
of the spare instrument board 
is a mirror with an aluminum 
coating, and a reflection of the 
instruments is photographed. 
The lens is visible as a dark 
spot in the center of the board. 

‘The lighting is supplied by 
two automobile headlight bulbs 
of six volts, mounted above the 
board out of the camera range, 
and the usual shutter opening 
is F/3.5. Shebat reports that 
his best results so far were 
obtained one day when he used 
a bulb exposure without real- 
izing it. 

In the Douglas, more room 
is available in the observer's 
cockpit, and the camera is 
mounted four feet from the 
spare instrument board. To Fuel consumption hos b 
keep the two in the correct eral years ogo, by exp 
position in relation to each 
other, they are connected by 
metal rods which transmit the 
vibration from the board to the 
camera, The lighting arrange- 


n whittled for below the point of sev- 
ents with motors such as this one 


ment is the same as that in the e 
Hawk. At high altitudes, the INSTRUMENT BOARD 
low temperature interfered with IS PHOTOGRAPHED, e 
the mechanism of the camera 
until an electric heating pad either in still or mo: oe 
was wrapped around it. Bou picteres, to'.give 

Shebat’s work is by no means @ permanent record of es 
without risks. Engine failures test flights. Below is 
have been numerous, but he the comera set-up for e 
has always been able to land @ single-seater Curtiss 
the plane safely. On one flight Hawk. The camera is in _@ 
near Caldwell, the propeller the luggege compart. - 
and reduction gear dropped off, ment and is operated [oe 
but since the airport was only with @ trigger on the a 
four miles away and the plane control stick. Hs lens, e 
was 6,000 feet up, he landed. projecting through on 
‘The lost parts dropped a few ouriliory instrument ad 
feet from a woman in her gar- panel, photographs the 
den. She was angry, not be- reflection of the pone! _e@ 
cause she had nearly been in @ mirror. The open- > 
killed, but because she was ing for the lens can tad 
covered with dirt when the be seen in the photo: ee 
neighbors came running up. grophs at the right 
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Trapping the 


QUIRKS OF COLOR 
Men prefer blue, 


women green. Poor 
children are attracted 
by red; richer ones by 
green. Red lights 
speed up human 
responses. Green 
lights retard them. 


f lights | ar 


Jean Warren under the red spot- 


light in a test of the effect 
of different colors on her 


Dr. Gilbort Brighouse, of Occident 
al College, Los Angeles, sounds a 
signal to be answered by Jean os 
soon os she can after hearing it. 
The electric chronometer times her 


Jean is in another room with 
the spotlight throwing beams 
of changing colors upon her 
face. Under each color, as 
she hears the signal, she an- 
swers by pressing on o key 


Secrets of Color 


[UMAN reactions to colors are 

being studied at various uni- 
versities and other institutions. 
When the scientists have the data 
on which to base opinions, their 
findings will be influential in light- 
ing and decorating schemes. Cer- 
tain basic facts have emerged al- 
ready. It has been determined that 
red is a stimulus and blue is sooth- 
ing to most of the subjects. 

In general, men seem to prefer 
blue, and women green. Children of 
poor parents find red the most ap- 
pealing color, while those from 
wealthier homes like green better. 
Individual reactions, of course, are 
multitudinous in their variety and 
still largely inexplicable. Yellow may 
be the favorite color of one woman, 
while another finds exposure to yel- 
low light nauseating. 

Dr. Gilbert Brighouse, associate 
professor of psychology at Occiden- 
tal College in Los Angeles, has been 
conducting tests there with hun- Here is Jean in the green light. Her head is ina 
dreds of students of both sexes in a black- jal frame so she won't move out of th 
walled basement room, exposing their eyes Her reactions were quickest under the red light 
and faces to various colors while recording 
measured responses. Eventually, he expects 
to test them with their faces shielded and dren and it was found that green now was 
other areas exposed to colors. the favorite color, with blue, violet, orange, 

One test was repeated 455 times with each and yellow chosen in that order. It was 
of 17 students, A spotlight sent a beam, during this experiment that the fact 
first of one color and then of another, to the emerged that poorer children preferred red, 
face of the subject. Dr. Brighouse sat in a while wealthier ones chose green first. 
room above, On his desk was a key which — At the University of Kansas 343 students 
sounded a signal in the room below. He were tested to determine their preference 
pressed the key; each student, as soon as he in colors. Spots of blue, green, red, amber, 
heard the signal, pressed a similar key, and and clear light were thrown on a ground- 
an electric chronometer timed the action. glass screen in succession, and then in com- 

The quickest responses came when the binations of two colors each. In the single 
red spotlight was on. Dr. Brighouse calcu- colors men chose blue, and women green. 
lated that they came one-eighth faster than Red was the second choice of both. In the 
when untinted light was turned on. In the combinations the men preferred red and 
case of one youth, only one five-hundredth blue and the women chose the clear light 
of a second elapsed between impulse and with the green. 
response; the time under normal light was _—In an effort to make the surroundings of 
sixteen one-hundredths of a second. A blue patients at the New York Psychiatric Insti- 
light retarded response to almost exactly tute and Hospital as pleasant as possible, | 
the same degree as the red stimulated it. Dr. S. E. Katz examined them as to their 

Psychologists of Harvard University and color preferences and found that the men 
the University of Chicago tested 2,500 chil- chose green, and the women red. Carrying 
dren with six spectral colors and found that the examination to those who had been in- 
blue was the favorite. The second choice, mates of an asylum for three years, Dr. 
green, was considerably behind blue, but Katz found that blue was chosen by the 
red was a close third. Violet, yellow, and majority of both sexes. Among patients of 
orange were chosen in that order. Similar _ still longer standing, orange was the favor- 
tests were made with somewhat older chil- ite color. 
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From the five machine guns and two cannon the the United States hos learned to use heavier 
British found on this Messerschmitt 110... armament on planes like the Airacuda (above) 


War has proved that self-sealing gas tonks ore 
essential, Hore is one from a Ni 


ond this is the type that the United Stotes is 
plone . installing in combat planes of the latest model 
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The Fairchild CG16 hos a spade-type trigger at rear 


era mechanism comes out of a door at top 
ase without interfering with adjustment 


The U. S. is following 
Britain in placin 
guns in actual fight 
ers, to record fights 


Loft, 16mm. film 
from a camera gun. 
Circles and cross 
hairs are on a gloss 
plate between film 
and shutter. The 
clock is pictured aft 
er each burst of fire 


What has America 


learned from the wars 


By CARL DREHER 


BOUT the busiest students in the United 

States now are the officers of the 
‘Army and Navy. The battleground of 
Burope is their university. Like other tech- 
nicians, they have to keep learning as they 
go, and they learn best by experience. 

Now, if you are running a subway, you 
are running it all the time, but if you are 
in the military profession you have to wait 
for a war. After all the studying of past 
wars, after all the planning and preparing, 
you still have to learn by fighting—either 
your own or somebody else's. Somebody 
else's is less expensive. 

‘The general lessons of the present and 
recent European campaigns are not new, 
but they bring out new phases of principl 
which were known to all educated soldiers. 
One is the vital necessity of close cobrdina- 
tion of all branches, under unified command. 
If there was any miracle about the victories 
in Norway and Flanders, is was in the skill 
with which the Germans welded their 
specialized arms into a single fighting 
machine. It was a remarkable demonstra- 
tion of teamwork in combat against op- 
ponents who were not prepared and drilled 
in anything like the same degree. The 
results were conclusive. 

It was not solely a triumph of machines. 
Mechanization is extremely important, but 
everything depends on the manner in which 
the forces are used. The rout of the 
mechanized Italian forces at Guadalajara in 


Like Britain, America now equips planes with power- 
operated turrets, hydraulic, pneumatic, or electric 
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the Spanish war by relatively unmechanized 
troops (an episode repeated with variations 
early in the Greek campaign) shows that 
machines as such do not win a war. Ma- 
chines magnify both striking power and 
vulnerability. On the wrong terrain or in 
bad weather, or under bad leadership, a 
mechanized army can be led into disaster 
faster than one equipped only with the 
traditional arms. 

The “secret” of the effective use of 
mechanized ground forces lies in finding a 
weak spot and hitting it for all it is worth. 
‘The principle is older than mechanization; 
Sheridan used it in the Civil War with 
cavalry, He massed his cavalry in one place 
and broke through, and he had the knack of 
picking the right place. Before his time 
the tendency was to distribute cavalry along 
a wide front, just as the British and French 
mistakenly used their tanks and other 
mechanized units in the present war. 

For all their stress on mechanization, the 
Germans had nine or ten infantry divisions 
for every “panzer” division. When they 
achieved a break-through they had the 
necessary infantry power to keep and ex- 
tend the opening. The mechanized forces, 
once they got through, were able to work 
havoc behind the enemy lines, for they 
were virtually self-sufficient, forced neither 
to return to their bases for supplies nor to 
rely on communication lines. The necessity 
for self-sufficiency of fast-moving mecha- 
nized forces is one of the important practical 
lessons from what happened in France. 

Aside from such general conclusions as 
these, there are indications that the func- 
tions of some of the arms will be different 
in the future. One factor about which 
American soldiers are speculating is the 
use of the engineers as a combat arm. 
Of course, engineers have always been 
prepared to fight, although their primary 
function is to make routes passable for 
their own forces and impassable for the 
enemy. The Germans, however, used en- 
gineers deliberately for some of their 
toughest fighting—substantially as shock 
troops. The invasion of Belgium was led 
by a battalion of engineers, and fortifica- 
tions such as the Belgian Eben Emael, 
which were virtually invulnerable to artil- 
lery fire, were reduced by engineer combat 
units with explosives. Besides explosives in 
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Uncle Sam hi 


proved effective. This 2,000-pounder 


t i r 4 
After careful study of bombs ond shelters in wor, Ai 


designed a now concrete pillbox which can be built in five hours 


great quantities, these engineers carried 
rifles, machine guns, hand grenades, flame 
throwers, scaling ladders, crowbars, long 
poles, smoke candles, and about every other 
portable assault weapon that can be im- 
agined. They closed in by taking advantage 
of shell craters which the artillery made 
for them. The occupants of the fort were 
unable to reply effectively because the 
German artillery kept up a continuous fire 
on the ports and turrets. Finally the en- 
gineers were able to get right up against the 
walls of the fortress and to blow up turrets 
and doors with planted explosives. 

Next to the airplane, the tank is the 
chief new weapon both of the first World 
War and the present one. And as far as 
this war is concerned, the heavy tank is 
the one to watch, not the light tank. One 


56 


long used heavy bombs such os Europe's war has 
ill be dropped for practice 


mulitary observer remarks that 
the effectiveness of the heavy 
tank as a break-through 
weapon was something of a 
surprise to soldiers as well as 
to civilians. Except for Ger- 
many, he says, after the last 
war the nations deluded them- 
selves into the belief that 
swarms of tankettes would be 
effective for open warfare, and 
this while they were building 
fortifications such as the Ma- 
ginot Line, the Mannerheim 
Line, and the Czech Sudeten- 
land forts, against which light 
tanks had about as much 
chance as a tack hammer 
against a bank vault. 

‘This commentator believes 
that the Russians could have 
breached the Mannerheim Line 
at considerably lower cost with 
large tanks than with the 
artillery, planes, and masses 
of men they eventually used. 
They started with thin-skinned 
medium-weight tanks, which 
proved ineffective. In con- 
trast, the Germans on the 
Western Front relied on 
heavily armored tanks from 
the outset. According to one 
report, these tanks weighed 70 
tons apiece and were armed 
with 77-mm. or 155-mm, can- 
non, and flame throwers. The 
Germans have not provided 
samples, and one can only 
speculate as to the actual 
weight and armament of the 
machines. The only thing 
certain is that they were 
heavy and numerous enough to 
achieve the objective, and that 
they were fast for their size. Weight alone 
was not a determining factor. It is known 
that the French threw into the action some 
twenty 70-ton tanks of an obsolete design, 
and these were hopelessly ineffective against 
the faster German machines. 

‘The monster tank has two missions (mili- 
tary men are fond of that word)—to break 
through, and to repel enemy tanks. It has 
to be as agile as its size will permit, climb 
well, and span broad ditches. It must be 
heavily armored, since antitank artillery is 
constantly increasing in effectiveness, and 
calibers as high as 75 mm. may be used 
against it. Its own armament depends on 
its purpose. Against ordinary fortifications 
it may carry two or more 75 mm. or 155- 
mm. cannon. For close-in protection and 
against infantry, it uses machine guns. In 


icons have 
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addition to this arsenal, it has need for an 
antiaircraft gun as well. 

Naturally, it is not an extremely fast 
machine. Small tanks are fast, and if out- 
gunned they can always make a run for it. 
‘The heavy tank must shoot its way out. 
But that is a slight disadvantage. The chief 
trouble with these heavy tanks is in trans- 
porting them before they go into battle. 
Since few highway bridges can sustain their 
weight, they must travel by rail. That lim- 
its their width in most countries to 10 feet 
4 inches, and height to 14 feet 5 inches 
above the rails. They can be carried on flat 
cars if their weight is not over 80 tons, but 
a better method is to equip them with rail 
trucks which are a part of the tank itself, 
so that several can be drawn in tandem by 
one locomotive, or they can move on rails 
under their own power. 

‘An example of the adaptation of old 
weapons to new conditions under stress of 
necessity is the use of the 75-mm. gun 
against tanks by the French. Since a tank 
is fairly fast, it is necessary to swivel the 
piece rapidly to keep up with the target. 
All that this involves is the addition of a 
circular metal platform with six-inch metal 
prongs on the under side. This is carried 
separately on a caisson. To operate against 
tanks, the crew throws the platform on the 


The parachute land mi 


ground and jumps on it to imbed the prongs. 
On its upper surface the platform has a 
flange which forms a circular track for the 
wheels of the gun. The trail is shifted by 
one or two members of the crew. Used in 
this way, the 75-mm. gun did fairly effective 
work as a substitute for the standard 
47-mm. A. T. gun, with which the French 
were none too well equipped. It was no 
more than an improvisation, but one of 
some interest to the military student. 

The United States has no big tanks on 
hand, but it is understood that a heavily 
armored model of 50 or 60 tons is about 
ready for field testing. The fact that we do 
not have hundreds or thousands of such 
juggernauts ready to go into action is no 
cause for alarm. The likelihood of our need- 
ing them for use at home is extremely re- 
mote. If they should ever be called on, the 
Army will have them and know how to use 
them. It has kept abreast of military de- 
velopments all over the world and has never 
subscribed to the now discredited theory 
that tanks and other mechanized units 
should be “encadred” within larger units. 
Our tacticians favored the independent, 
synchronized-action method before it was 
proved in the field by the Germans, and it 
is being taken into full account. 

‘The performance of American aircraft in 


. the latest in destruction, floats gently down and explodes at the surface, in- 


stead of digging @ crater and wasting much of its force underground. It is deadly to troop concentrations 
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The Germans’ devastating use of tanks hos set American plants to 
1g the monsters at maximum speed. Both in factories . . . 


buildi 


and 


ate the field, the United State: 
‘might, ond learning the tactics by whi 


England recently has been severely crit- 
icized. These criticisms, in so far as they 
relate to models supplied during 1940, are 
in large part justified. The planes that have 
gone over have been fast, highly maneuver- 
able, and well built, but most of them 
have been underarmored and undergunned, 
sometimes complex in operation, and not 
equipped with important accessories of 
modern aerial warfare such as self-sealing 
fuel and oil tanks. 

I should be realized, however, that every 
new model of anything, whether it is a 
radio receiver or a milk can or an airplane, 
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motorizing with oll its 
motors win battles 


is found to have things the 
matter with it when it gets 
into the field. That is bound to 
be doubly true of such a com- 
plex, nervous, and changeable 
business as air fighting. Many 
basic questions of aircraft de- 
sign are not yet settled. Take 
the matter of the air-cooled 
radial engine and the liquid- 
cooled engine. The British pre- 
fer the latter for pursuit 
planes, but there are plenty of 
arguments on the other side. 
The air-cooled motor is being 
produced in quantities; it is 
the type used by the commer- 
cial ‘airlines, It warms up 
faster—any motorist can ap- 
preciate what that means in 
dependability—and by the 
same token it has a longer 
life. It is lighter. The fire 
hazard is slighter. There is 
no danger of loss of cooling 
fluid through gunfire. All 
these considerations may now 
have to go by the board as far 
as pursuit planes are con- 
cerned, but the probability is 
that both air-cooled and liquid- 
cooled motors will continue to 
be used to power military air- 
planes. 

One other point should be 
noted. The planes on which 
the United States relies fcr 
immediate protection, especial- 
ly the naval types, are highly 
satisfactory for the purpose 
for which they were designed. 
The air defense of the United 
States relies primarily on the 
bomber. The pursuit ship plays 
a secondary part. Pursuit and 
interception are of far more 
importance to the British than 
to us. One experienced Ameri- 
can Army officer sums up the 
situation as follows: “It must 
be remembered that the defense of the 
British Isles is actually a ‘special opera- 
tion.’ American planes were not designed 
for this. Our large-view problem of military 
aircraft is quite different from the pressing 
situation in which the British now find 
themselves, and it would be a grave mistake 
to base design entirely on the momentary 
needs in the defense of the British Isles.” 

None of this alters the fact that with the 
information now coming over from England 
the United States will make as much prog- 
ress in combat-plane design in a year as 
in two or three years of normal develop- 
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America's first "black-out”” 


ment. The same is true of the operation 
of fighting planes. The power-driven gun- 
turret is a case in point, A turret in an 
airplane is a kind of universal joint which 
permits aiming guns in almost any direc- 
tion. The United States had several types 
under development before the question of 
aid to Britain came up. But the British tur- 
ret which became available to American 
designers in October, 1940, is very good, 
the result of several years of experimenta- 
tion, and no doubt it will influence the de- 
sign of American turrets, It is hydrauli- 
cally operated. There are also pneumati- 
cally, electrically, and manually operated 
turrets. One thing that should be guarded 
against is the installation of more than one 
type in a given plane. Maintenance diffi- 
culties are quite enough without mixing up 
several types of mechanism for the same 
job. 

One advantage, from a military stand- 
point, of the present tie-up between British 
and American aircraft technicians is that 
our people get accurate information on Ger- 
man types. German planes brought down in 
England can sometimes be repaired and 
flown almost with their original perform- 
ance characteristics. What is perhaps even 
more important, the results of large-scale 
air fighting can be obtained for the develop- 
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jactory is being built on the West Coast by North American Aviation, Another 
cirplane factory, at Dallas, Tex. will be camouflaged with on 18-4 


le golf course painted upon its roof 


ment of American aircraft. Finally, some 
idea can be had of what the Germans are 
going to spring in their new models. 

One of the best of their current types is 
the Messerschmitt 110. Its design and per- 
formance are now accurately known, since 
the British have several of them. It is an 
all-metal plane powered by two 1,150 h.p. 
motors, liquid-cooled. ‘The speed is 365 
m.p.h. at 19,000 feet. It mounts five machine 
guns and two 20-mm. cannon. None of these 
fires through the airscrew disk, so that 
there is no limitation of the rate of fire 
on that account. All the forward armament 
is concentrated in the nose—four of the 
machine guns and both of the cannon, The 
fifth machine gun covers a 120-degree arc 
rearwards. There is a long-range version 
of this model which dispenses with the can- 
non; this is the one which has been ex- 
tensively used for bombing as well as for 
escort and pursuit. It can carry two 550- 
pound bombs in the center section, 

The results of air fighting to date indicate 
that the smallest gun which can damage a 
plane seriously is the .50 caliber size. Rifle- 
caliber bullets are effective only against 
personnel, and as armor protection im- 
proves it becomes more and more neces- 
sary to damage the plane rather than its 
occupants. There (Continued on page 220) 
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This device moves the necklace under the X-ray, a gem at a time 
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New X-Ray Camera “Fingerprints” Pearls, 
Distinguishes Natural from Cultured 


IDENTIFICATION of pearls by X-ray pictures is 
as definite as that of humans by finger- 
prints. Dr. A. E. Alexander, of New York, who de- 
veloped this method, also uses X rays to determine 
whether pearls are natural or cultured. Natural 
pearls are like onions in that they are made up of 


concentric spheres. Cultured 
pearls are merely pearl coat- 
ings over mother-of-pearl 
beads which were placed in the 
shells of living oysters, yet 
they so resemble natural pearls 
that even experts sometimes 
are deceived. A cultured pearl 
can often be bought for $2, 
whereas the natural kind may 
be worth thousands. 

Fluoroscopic examination of 
@ pearl with the apparatus 
used by Dr. Alexander will 
quickly reveal its nature. Be- 
cause the internal structure of 
each natural pearl is a little 
different from that of any 
other, radiographs can be used 
for positive identification, 


@ natural pearl, entirely 
of concentric spheres, Below, a cul- 
tured pearl, built up around a bead 
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Homemade Planetarium ; 


Amateurs Build a “Stellarium” 
from $250 of Odds and Ends 


“STELLARIUM” built by three hobby- 

ists of Pittsfield, Mass., at a cost of 

only $250, puts on an astronomical show 
that draws hundreds weekly to the city’s 
Berkshire Museum. Spectators watch the 
moon, planets, and comets pass in review 
upon a starry sky. Interspersed views 
give them the thrill of looking at the same 


spectacles through the eyepiece of a giant 
telescope. Finally they see a total eclipse 
of the sun, during which the stars appear 
and the solar corona flames out in full 
brilliance. 

By substituting ingenuity for money, Wil- 
lard F, M. Gray, 28-year-old inventor of the 
stellarium, evolved the simplest possible 
substitute for big planetarium instruments 
costing tens of thousands of dollars. Two 
of his fellow workers at the General Electric 
Company, Stephen C. Leonard and Giles W. 


Giles W. Bradshaw, Stephen C. Leonard, and Willard F. M. Gray with the planetarium they 
built for the Berkshire Museum at Pittsfield, Mass. Gray is at the compact control panel 


APRIL, 1941 


61 


At upper left, a 
comet streaks 
across the plane- 
torium sky; above, 
stars circling: 
far left, Saturn 
with its rings 
left, solar eclipse 
seen with corona 


Below isc closeup, view of the stor proctor And ths is the plonet projector, A rotating dik 
which throws maps of constellations on the cs made from a phonograph-record blank holds 35-mm. 
8 shown in the diagram ct bottom of the poge slides of pictures of Important celestial objects 


STATIONARY 
MIRROR 


‘SLIDES OF 
HAND-DRAWN| DEEP-aLuE MOON, 
STAR MAPS coLoR PLANETS, 
SCREEN COMETS, ETc. 
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Bradshaw, helped in the spare- 
time work of constructing the ma- 
chine and perfecting its design. 
‘The Berkshire Museum paid for 
materials. The result is a pre- 
cision-built instrument so com- 
pact that it fits within a drum- 
shaped case only 40 inches in di- 
ameter. Through a maze of elec- 
tric relays and wiring, an opera- 
tor at a control panel puts it 
through its paces, while a lecturer 
with a flash-light pointer de- 
scribes the celestial scenery. 

Complex as it appears, the stel- 
larium consists essentially of 
three projectors, which form a 
composite image on the ceiling of 
the exhibition room. A sky pro- 
jector, which paints the daytime 
sky blue, dims for twilight or 
night effects. A star projector 
adds star maps of the northern 
and southern hemispheres, pre- 
pared by Stewart Greene of the 
museum staff. After charting all 
stars down to the fifth magnitude, 
he sprayed in the Milky Way with 
India ink and a Flit gun. A cam- 
era negative transformed each 
chart into white stars on a black 
background. Shifted to the proper 
latitude on a sliding carrier, the 
motor-driven star maps rotate in 
ball bearings to simulate the ap- 
parent motion of real stars. Like- 
wise a motor-driven planet pro- 
jector, with a turning and tilting 
mirror, directs to any part of the 
heavens a prearranged succession 
of slides. Some are black-and- 
white photographs taken through 
Mount Wilson's 100-inch tele- 
scope; others reproduce expert as- 
tronomical paintings in full color. 

Odds and ends helped keep down 
the cost of the instrument. A ten- 
cent mirror throws star images on 
the sky. Three electric-clock mo- 
tors, and three motors for furnace 
damper regulators, operate mov- 
ing parts. Forced draft from a 
furnace fan cools the hot projec- 
tors. A blank phonograph record- 
ing disk serves as the slide-car- 
rying disk of the planet projector. 
In one place, a $15 photographic 
enlarging lens replaces a special 
lens that would cost $120. 


Leonard inserts slides in the planet 
projector, while Gray looks on from 
the control panel with its I switches 
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Stewart B. Groene, left, with on original layout for a stor 
map. Leonard, at right, holds o 35-mm. planet-projector film 
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Hobbyist Collects Odd Figures in Stone 


WEIRD mineral formations deposited centuries ago on what 
was once the bottom of a salt sea in Imperial Valley, and col- 
lected for their grotesque resemblance to living and imaginary 
creatures, make up the front-yard museum of Dr. 8. 0, Coolidge, 

of Thermal, Calif. “Joe Louis” shadow-boxes the Seven Dwarfs, 
a& and Old King Cole and “Mae West” vie for attention. 


Cold Light from Cuttlefish Is Put Up in Bottles 


Gass decanters filled with liquid 
that gives off enough light for 
reading a book have been devel- 
oped by a Japanese bacteriologist. 
‘The liquid is prepared from a cul- 
ture resulting from special treat- 
ment of bacteria removed from 
the surface of cuttlefish. The cul- 
ture yields “cold light,” and is 
said to have a useful life of from 
six months to three years if it is 
not exposed to high temperatures. 


Luminous liquid containing bacter 
photographed by its own light wit 
At right are test tuber conta’ 


from cuttlefish, as 
one-minute exposure. 
ing the bacteria culture 
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Directional Radio 
Worked in Reverse 


To Locate Planes 


HE PRINCIPLE of the radio compass 

has been applied in reverse by United 
Air Lines engineers to develop a device en- 
abling ground crews to locate planes in 
flight without computations by the pilots. 
Each of two or more stations is equipped 
with a metallic frame antenna, rotated by 
an electric motor. Short-wave signals trans- 
mitted by the plane are picked up, and since 
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Dr. Shotton and the gun he invented to save anglers’ energy 


Te locate plane, stations 
and "8", on the airway, and 
"C" and "D", off the track, 
simultaneously take bearings 


At left, the metallic frame an- 
tenna which is rotated to find 
direction of plane's signals 


they are strongest when the antenna points 
to the plane, its direction from the station 
can be determined. With this information 
from at least two stations, the position of 
the plane can be fixed by triangulation. If 
possible, four stations are used, two directly 
on the airway and one on either side of it. 
‘The pilot need not even know his position is 
being plotted. 


“Fish Gun” Replaces Rod 
for Casting the Lure, 
Sparing Angler's Arm 


You pon’T have to know any- 
thing about casting, nor need you 
exert yourself too much, in order 
to catch big ones with a “fish gun,” 
according to Dr. J. C. Shotton, of 
Cleveland, its inventor. The pistol 
contains a reel and line. Bait the 
hooks or put on a lure, aim where 
you think the fish is, and pull the 
trigger. Now, if the fish will 
simply be obliging enough to hook 
himself, all you have to do is pull 
him in by winding up the line with 
@ reel which is built into the pis- 
tol just above the butt, as shown 
in the illustration at the left. 
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A *850,000,000 DRINK 


Do you know what happens when you 
turn on a faucet? It’s an amazing 


story of engineering and chemistry 


ing northward from New York City for 

85 miles to insure an ample supply of 
pure water for the city. Their “jack- 
hammers” are idle only during blasting 
operations. Night and day they work, 
sometimes half a mile below the surface, 
detonating 20 tons of dynamite a day, and 
each day removing from the bore enough 
rock to cover an acre to a depth of six feet. 
‘They advance about a mile a week. 

At its southern end this tunnel through 
the rock will be 191% feet in diameter. It 
will cost $298,000,000 and by 1944 or 1945 
it will be delivering 170,000,000 gallons of 
water daily from the Rondout Valley in the 
western Catskills. When that day comes, 
the hard-rock men will be toiling beneath 
mountains still farther to the north, burrow- 
ing 35 miles more to the headwaters of the 
Delaware River, which are to furnish 340,- 
000,000 gallons more a day for New York. 

‘The completion of that operation will add 
another marvel to the far-flung water-supply 
system of New York, already the admira- 
tion of half the world. It takes a plant of 
no mean proportions to supply the needs of 
7,380,259 persons whose close proximity to 
each other leads to a highly complex system 
of existence. 


Fis THOUSAND men are burrow- 


SULPHATE 
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New York now uses 900,000,000 gallons of 
water daily, and for 25 years has been 
getting most of it from the Catskill region. 
Tunnels and pipe lines have been carried 
120 miles to bring the water to the city. 
The reservoirs, pumping stations, and aque- 
ducts cost $53,403,000. Daily consumption 
now is only 90,000,000 gallons short of the 
dependable daily supply from the existing 
system and the rate of consumption con- 
tinues to advance rapidly. At the end of 
each year, for some time, about 20,000,000 
more gallons a day have been used than at 
the end of the preceding year. 

The daily water use of the city is figured 
at 120 gallons a person, but more than half 
of any individual's 120 gallons is used with- 
out his being conscious of its service to him. 
It is estimated that the average actual use 
of water per person per day is about 52 
gallons. Forty-five percent is used for flush- 
ing the toilet, 30 percent for bathing, six 
percent in the kitchen, five percent for 
drinking, four percent for laundry, three 
percent for washing, three percent for 
sprinkling the lawn or garden, three percent 
for miscellaneous uses, and one percent for 
washing the automobile. 

‘The most important water consumer in 
the city, however, is the New York Steam 
Corporation, which pipes steam beneath the 
streets to its customers. Every day this 
corporation uses 5,000,000 gallons of water. 
Air conditioning, now in wide use, requires 
huge quantities of water. Breweries, laun- 
dries, manufacturers of soft drinks, ink 


manufacturers, swimming pools, hotels, ice 
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OF WATER 


plants, and a host of other commercial 
enterprises draw heavily on the reser- 
voirs. The Hotel Pennsylvania uses 
205,000,000 gallons of water annually 
and pays $41,000 for it, the city’s 
charge being $200 for each million 
gallons. The city’s revenue from water 
taxes is about $38,000,000 a year. 

The vast water supply system grew, 
of course, as the city grew, but in the 
last century, which has seen such rapid 
growth in population as to necessitate 
a complicated supply system taking 
years to construct, foresight and engi- 
neering ability became essential. So 
far they never have failed, although 
there have been some close calls. 

In the days of Dutch occupancy wells 
were in general use, with casks of 
water from springs drawn through the 
street and peddied for a penny a 
bucket. Aaron Burr’s Manhattan Com- 
pany made the first serious attempt to 
pipe water through the streets, and its 
ancient wooden pipes occasionally are 
unearthed today, still in a remarkable 
state of preservation. 

Tt was in 1832, after a cholera 
epidemic, that construction was started 
on a 35-mile aqueduct to bring Croton 
River water to New York. The enterprise 
was completed in 1842 and, it was thought, 
would suffice the city indefinitely. With no 
reinforced concrete construction or steel 
pipes, the Croton water had to be brought 
down in a gravity line which kept to the 
surface. When the water reached the 
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it's 


just ploin 
top water photographed at 1/50,000 sec. by Prof. 
Harold E. Edgerton as it streamed from a faucet 


like glass or ice, 


Harlem River, it had to be carried across 
on High Bridge, there being no adequate 
means of confining it in a siphon beneath 
the river. Forty years later, when the 
second Croton aqueduct was constructed, a 
seven-mile pressure tunnel was bored for it. 

It was when the reinforced Croton system 
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How a dam creates a reservoir: Above is a map of the site of the Wachusett, Mass., reservoir 
before flooding; the map below shows the same area after the dam had transformed the valley 
into a loke. This is port of the water system developed for Boston, Mots., by J. Waldo Smith 


— WACHVSETT RESERVOIR 
ROSTON WATER SUPPLY 
He Seale seme V- Saale itnosoe 


was to be further enlarged 
that New York first called 
upon J. Waldo Smith, the 
engineer who became its 
‘Moses, smiting the rock in 
the wilderness with his 


systems 
had a fascination for 
Smith from his youth. At 
the age of seventeen years 
he became chief engineer 
of the water works in his 
home town of Lincoln, 
Mass. It was, as he used 
to describe it, a “one- 
lung” pumping plant, but 
it became the apple of the 
youthful Smith’s eye and 
he kept it working as it 
never had worked before. 
During summer vacations 
from his studies at Massa- 
chusetts Institute of Tech- 
nology, he worked for the 
Holyoke, Mass., Water 
Company, cleaning tur- 
bines and handling other 
messy jobs. In 1890, three 
years out of college, he 
became resident engineer 
of the East Jersey Water 
Company and supervised 
the construction of four 
reservoirs and dams for 
the city of Newark. He 
built a $7,500,000 water 
system for Jersey City 
and a purification plant 
for Little Falls, N. J., 
which was a model for its 
day. He helped develop the 
water systems of Boston, 
Denver, and Providence. 
In 1903 he was called to 
the aid of New York City 
and worked on the Croton 
Dam, the dam and reser- 


Before water reaches your 
foucet it has been aerated 
ond chlorinated. Apparatus 
for injecting chlorine is above 


Large models of four 
forms of microscopic 
life found in water. 
The stourastrum ond 
diatom top ond center, 
ot right, ore tasteless 
le the osterionella, 
right, and uroglena, left, 
cause strong tastes 


voir at Cross River, and the Jerome Park 
Reservoir, all parts of the Croton watershed, 
then being taxed almost to its capacity. In 
1905, when the situation became alarming, 
Smith was made chief engineer of the 
Board of Water Supply and told to go find 
some water, He found it in the Catskills, 
and the Esopus Creek was the center of its 
shed, A dam could be put up at Ashokan, 
said Smith, and an aqueduct built to bring 
the water to New York. The cost was 
estimated at $20,000,000. 

In four months he had completed 3,000 
miles of surveys. The work went ahead 
rapidly. Villages, farms, highways, and 
eleven miles of railroad were wiped out or 
transplanted and the work was completed 
with a saving of $9,000,000 on the original 
approved estimates. 

The great aqueduct which brings the 
water drives straight through mountains 
and beneath the mighty Hudson River. The 
siphon beneath the river from Storm King 
to Breakneck Mountain was a colossal 
undertaking. Apparently bottomless silt 
formed the river bottom at that point, and 
test borings were made for two years before 
solid rock was found. The Catskill water is 
brought beneath the river at a depth of 
1,100 feet. 

Before reaching the city, the water is 
stored in distribution reservoirs. Consump- 
tion is so heavy that at certain hours the 
mains would be drained dry if they got 
their supply direct from the aqueduct. The 
distribution reservoirs, however, have time 
to fill up again during the hours of slack 


consumption. It is distributed through the 
city in 4,726 miles of mains, the principal 
ones at depths of from 200 to 700 feet. That 
is to cushion the pressure, which is 400 
pounds to the square inch at the 700-foot 
level. The normal water pressure in the 
mains will spout a jet to the height of a 
six-story building. 

Engineers deal gently with water at such 
pressure. Not only do they bury the main 
pipes at least 150 feet, but the valves which 
shut off sections of the mains are built to 
operate with discretion. It takes 45 minutes 
to close a valve in a four-foot main and to 
close a 12-inch pipe 80 turns must be made 
of the valve stem. Such deliberation, while 
it might annoy a householder whose cellar 
was being flooded, insures such a gradual 
stoppage of the flow that no sudden pressure 
is likely to cause a new break. 

Leaks are expensive and often hard to 
trace, particularly if the water is escaping 
from one of the deeper pipes. The city 
keeps eight crews at work hunting them at 
a cost of $95,000 a year. The leak hunters 
use a device called an aquaphone which, 
when placed near a main, enables a listener 
to distinguish the sound of a leak’s squirt 
or trickle from the rush of the main flow. 
A survey of the situation in 1934 had 
showed such waste reached the almost in- 
credible total of 150,000,000 gallons a day so 
between 1934 and 1937 W.P.A. employees 
inspected 437,000 buildings and found 400,- 
000 leaks, and a faucet which leaks drop by 
drop will waste 15,000 gallons in a year. 

By concentrated effort, consumption was 


‘An aeration plant. The water is sprayed into the oir to remove gases which might couse bad taste or odor 


The old and the new. Two wood pipes from New York City's 
the one ot right served 
as a valve, Above, a modern concrete water-supply tunnel 


early water system, Tho metal slide 


reduced by 75,000,000 gallons a day. It 
was another astounding development in 
New York's amazing water supply system, 
and one which has been studied since then 
by numerous cities. 

‘There has been no interruption in the 
service of the Catskill aqueduct through 
breaks, but the city is prepared for that 
emergency. It keeps the Kensico Reservoir, 
which is close to the city, well filled at all 
times. It holds 30,000,000,000 gallons and 
could supply the city for two months with 
its stored water if the Catskill supply was 
shut off. The progress of the water from 
mountains to tap is stately and ordered in 
any event. It probably takes at least two 
months for any given gallon to go from 
Catskills to tap, and it may take a year. 

By the time it reaches the city mains it 
isn’t just water, either; it is a kind of 
Catskill cocktail, cleansed of smell and 
taste and harmful qualities. One thousand 
tons of chlorine, 100 tons of copper sulphate, 
3,500 tons of alum and 700 tons of lime hy- 
drate go into it in the course of a year and it 
is aerated by picturesque clusters of foun- 
tains at Ashokan and Kensico. 

The chlorine, which has been used since 
1907 when typhoid cases in New York were 
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traced to an epidemic in Katonah in the 
Croton watershed, takes care of the germs. 
Since that time no case of typhoid has been 
traced to the city’s water. The copper 
sulphate deals with tiny organisms which, 
according to their kinds, might give the 
water the smell of geraniums, fish, or 
cucumbers. The alum precipitates the silt 
with which the water becomes impregnated 
when rains sweep the steep slopes of the 
Catskills, transforming gully trickles into 
torrents. The lime hydrate counteracts the 
acid effect of the alum. 

The water is constantly under scrutiny at 
three chemical laboratories. Twenty-nine 
thousand samples are analyzed each year 
and, according to the conditions found, 
prescriptions are issued for the mixing of 
the Catskill cocktail. The simple test of the 
palate is one of the most important ones. 


a 


Manual of Book-Binding Art 
Has Home-Workshop Tips 


Tips on binding and repairing books, by 
means of the tools and equipment found in 
an average home workshop, are contained in 
the 160 pages of “The Binding of Books” 
by Kenneth F. Perry and Clarence T. Baab 
(The Manual Arts Press, $2.). The book 
consists of two sections. In the first, the 
authors explain the general principles of 
book binding, tell when repair and rebind- 
ing are necessary, and make suggestions on 
the best materials to use and the tools and 
equipment that will be needed. The second 
part of the volume covers 31 processes used 
in book binding. Step-by-step instructions 
are provided and the tools and materials 
needed are indicated in each case. Thirty- 
five photographs and more than 70 draw- 
ings illustrate the book. 


If your bookseller cannot supply the book 
you want, send your order with remittance 
to Book Department, PoPuLAR SCIENCE 
MONTHLY, 353 Fourth Avenue,New York City. 
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New Book Tells Saga of the 
Golden Age of Electricity 


Exectaicrry is the hero of John Winthrop 
Hammond's “Men and Volts," (J. B. Lippin- 
cott, $2.50). Starting with the pioneer 
products of Thomas A. Edison, Charles F, 
Brush, Elihu Thomson, Charles P. Steinmetz 
and other giants of early research, the 
author tells the story of the birth of the 
electric light, the electric railway, the 
modern dynamo, wireless telegraphy, mod- 
ern radio, and other wonders that came from 
research laboratories in the last decades 
of the Nineteenth Century. He tells how 
10,000 persons gathered around the court- 
house in the little town of Wabash, Ind., in 
1880, on the night when current was turned 
on in this first community to be lighted 
solely by electricity. A central thread in 
the narrative is the influence, over a period 
of thirty years, of the General Electric 
Company and its research laboratory in 
Schenectady, N. Y. Steinmetz and his man- 
made lightning; E, F, W. Alexanderson and 
his history-making high-frequency alterna- 
tor; Irving Langmuir and his gas-filled 


incandescent lamp that doubled the efficiency 
of previous lamps in a single stride, provide 
high points for the later portions of the book. 


LATEST SUBMACHINE GUN 


IS DESIGNED FOR MASS PRODUCTION 


NEW submachine gun which 
shoots .45 caliber automatic 
pistol bullets at the rate of 

500 a minute is now being turned 

out by the Harrington and Rich- 

ardson Arms Company, of Worces- 
ter, Mass., at the rate of 1,000 guns 

a day, 

Although in its present form the 
gun weighs only 6% pounds as com- 
pared with the 9%-pound Thomp- 
son submachine gun and the U.S. 
Army's new 914-pound Garand ri- 
fle, the inventor, Eugene G. Reis- 
ing, is confident that eventually he 
will cut its weight down close to 
the five pounds which the War De- 
partment considers ideal for para- 
chute troops, air infantry, motor- 
cycle riders, and the close-up work 
of mechanized units. He is also 
adapting it to fire the .30 caliber 
carbine cartridge. 

Just as important as its light 
1g, the stock. The new weapon could be manufactured weight, however, is its simplicity. 
the tools found in any well-equi shop ‘The Reising has only three moving 
parts—the hammer, bolt, and ac- 
tion bar—compared with eight in 
the’ widely used Thompson (“Tom- 
my") gun. According to the Worce: 
ter experts, it is easier to make 
a complete Reising gun than it is to 
turn out any one of the three most 
complex parts of a comparable 
weapon. Because of the simplicity 
of its construction the tolerances of 
error allowable in the Reising are 
much wider, making it entirely 
practical to manufacture the gun 
in any machine shop without spe- 
cial tools. Actually a large part of 
the machine tools being used at the 
present time to produce the 1,000 
Reisings a day are fifty years old. 

Although special tools are not 
required, several are being used to 
speed production. Notably, the 
Reising barrels are being rifled by 
the broaching method. Heretofore 
gunmakers have rifled barrels by a 
process requiring the tool to make 
a number of trips through the ba: 
rel, cutting the rifling grooves 
slightly deeper each time. By 
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broaching, the 11-inch barrel 
of the Reising is rifled in one 
trip through, taking only one 
minute instead of the old 
method's 15 minutes. With 
the installation of an auto- 
matic lathe, only 12 minutes 
will be required to finish a 
barrel, from the solid steel 
bar to the final bluing. 

Simple as it is, the Reising 
is capable of grouping a high 
percentage of its shots inside 
a ten-inch circle at 200 yards, 
and that, remember, is with 
standard .45 automatic pistol 
ammunition. One reason for 
this accuracy is the compen- 
Here cooling fins are being cut on the I-inch barrel, to keep it Sator, which is screwed onto 
from overheating even when fired at the rate of 500 shots o minute the muzzle like a silencer. 
Slots on its top side permit 
the gases leaving the muzzle 
to expand upward, while a 
small shelflike projection on 
the under side of the com- 
pensator takes a downward 
push from the gases, and 
these two effects combine to 
keep the muzzle down and on 
the target, eliminating al- 
most all the “jump” of the 
muzzle, The recoil, or kick, 
also is very slight. 

The Reising can be fired 
either semiautomatically, one 
shot at a time, or automati- 
cally at full speed by holding 
down the trigger. No hand- 
held weapon, of course, can 
be as accurate when fired au- 
tomatically as when fired one 
Cutting the rifling grooves. By the broaching method, this is done shot at a time and sighted for 
with only one trip of the tool through the barrel. With an auto- each shot. Also, the short- 
matic lathe, a solid bor can be turned into o barrel in 12 utes ness of the barrel prevents 


A great advantage of the Reising gun is its simplicity. There In attembling the mechanism, the bolt is 
are only three moving parts: the hammer, bolt, and action bor first inserted in the receiver, os below 


. OPERATING 
BAR 


HAMMER \ 
——pour 


RECEIVER 


4 POPULAR SCIENCE 


The hammer comes next. In firing, the bolt re- 
mains locked, increasing the gun's accuracy 


accuracy equal to a rifle’s. Like most 
submachine guns, the Reising has an 
effective range of 300 yards. 

‘The .45 caliber bullet leaves the muz- 
zle at a velocity of 900 feet a second. 
Velocity and the bullet size both figure 
in the hitting force and penetrating 
power. Rifle and carbine bullets tend to 
drill a clean hole through a man, and he 
may continue to advance for some yards 
after being struck in certain parts of 
his body. The .45 caliber slug, on the 
other hand, will almost always knock a 
man down or spin him around—a val- 
uable asset in close-up fighting where 
it is necessary to disable the other fel- 
low before he can get you. 

The Reising gun takes a 20-shot clip 
magazine, and a 50-round drum can be 
adapted to it if wanted. Thanks to its 
simplicity, it can be sold for around $85, 
or, in military mass production, for $45 
to $50, which is a lot less than the $225 
price of a comparable submachine gun 
now in wide use. 

Like the Thompson, the Reising gun 
is of the delayed blow-back reloading 
type. A pressure of 42 pounds is re- 
quired to force the bolt to cam itself out 
of a locked position. A shoulder half 
encircles the upper part of the bolt; this 
fits snugly up against a mating recess 
in the upper inside part of the receiver. 
‘These locking parts are milled at an 
angle to provide transfer of the reaction 
from one plane to another. The re- 
action pushes the fired cartridge shell 
back until it engages the ejector and is 
flipped out. The same movement cocks 
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. «= is ready to be fitt 
Grip stock, made out of oil-finished American walnut 


Now the action ber is put into place. This com- 
pletes the assembling of the mechanism, which... 


into the 13/4-inch pistol- 


ing gun tokes a clip of twenty 45 caliber car- 
the type commonly used in automatic pistols 


15 


Eugene G. Reising, the inventor, ex- 
hi n to defe 
He holds over 60 firearms patents 


the hammer. A retracting spring pulls the 
bolt forward; on its way the bolt picks up 
loaded cartridge from the clip and feeds it 
into the chamber and then fires it. The 
whole takes (at the rate of 500 a minute) 
about 3/25 of a second. 

Despite its short barrel, the gun has a 
sighting radius of 1815 inches. The barrel, 
of nickel chrome steel, has cooling fins sim- 
ilar to those on the Thompson gun. After 
100 rounds rapid fire it is not sizzling hot, 
and one of the first Reising guns made has 
been fired more than 9,500 times without 
any signs of charring the stock and also 
without overhauling. 

‘The gun can be taken apart without even 
using a cartridge as a tool. Unlike other 
submachine guns, it does not have to be lu- 
bricated continuously, and Army tests at 
the Aberdeen, Md., proving grounds showed 
that it could even be fired dry of oil. In these 
tests, 3,470 rounds were fired with but two 
failures, one due to a defective cartridge 
and the other ascribed to incomplete lock- 
ing of the breech. 

The inventor, Reising (pronounced “Rise- 
ing”) holds more than 60 patents on pistols 


REAR SIGHT HaManer 
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Assembling subma 
‘Arms Company plant 
out ina day. Mony of the tools being used are 50 years old 


ton and Richardson 
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Worcester, Mass., w/ 


and guns. Many experts consider his .22 
caliber automatic pistol the best ever made 
in this country. Of Swedish stock that 
came to Delaware in 1635, Reising was born 
at Port Jervis, N. Y., son of a railroad en- 
gineer who died when Eugene was an in- 
fant. The boy attended Lehigh University 
three years, then punched cattle in Texas 
and Mexico a few years. On returning 
north, he went to work for Colt, testing and 
selling arms. He helped John Browning de- 
velop the famed Colt .45 automatic pistol. 

Just before the first World War, Reising 
designed a simplified machine gun. Later 
he designed repeating and automatic rifles 
for Mossberg & Sons, Marlin, Savage, and 
Stevens. The keynote of nearly all his 30 
designs is ease of manufacture. 

Besides the U.S. Army, the war depart. 
ments of Great Britain, Greece, the Nether- 
lands East Indies, Iraq, and several South 
American countries have expressed keen 
interest in this apparent answer to an 
ordnance officer's prayer: a simple, very 
light, easily made arm, sturdy, dependable 
—that can be turned out in a shop without 
costly equipment.—WALTER HOLBROOK. 


COOLING FINS 


NG 
THROUGH SLOTS 8 
COUNTERACT "KiCK-UP" 
AND HELP To HOLD 
BARREL DOWN 


a movie? Yet only 
small proportion of the time is given to 
icture-making; most of it is taken up by 

° kids 


holidays, early mornings, and late after- 
noons as cheerfully to field trips as to 
actual shooting. 

It’s hard work, too. I watched boys and 
girls tracking down the living stuff of 
economies, hygiene, and civics; found them 
in factories, banks, municipal bureaus. I 
saw them applying physical and chemical 
principles to the realities of photography 
and film development; saw them learning 
effective English through sound-track de- 
scription that must make its point in a 
few seconds. 

‘There's nothing amateurish about these 
pupil-made pictures. From the moment the 
projector began to click in the darkened 
basement of the Denver Public Schools 
Administration Building, I sat enthralled. 
Each picture dramatically makes its points 
on health protection, food production, or 
recreation. 

“They have to be good,” explained Dr. 
R. A. Hinderman, director of vocational 
education in Denver schools, “otherwise 
they would give the children no satisfaction. 
And they are the best means I know for 
teaching what it is to live in a democracy.” 

Democracy begins with informed group 
discussion, and so do these classes. All 
Denver's high school pupils know something 
about the city’s industries and agencies, 
but the movie-making classes go into de- 
tails. “You're going to produce a permanent 
record,” say the teachers, who try to have 
their pupils think for themselves, “You'll 
have to become responsible experts on your 
subject. We'll help by suggesting back- 
ground reading to make you intelligent 
interviewers. Then you must decide where 
you are going and whom you are going 
to see.” 

Everyone contributes suggestions. For 
the film assignment on health, students 
proposed the State Board of Health, the 
sewage-disposal plant, water works, hospi- 
tals; the library, for mental health is im- 
portant; welfare agencies, because under- 
privileged more quickly spread disease. 

One class attempted to explore the com- 
munity 40 strong. It didn’t work. So they 
discovered the advantages of representative 
government. They divided themselves into 
committees of three, each to search some 
part of the field and then inform the group 
through reports and snapshots. 

Pupils of one high school made 100 con- 
tacts, from W. P. A. to Metropolitan Life 
Insurance Company; another group covered 
4,000 miles. These expeditions involve more 
than looking; they uncover facts. 

In the beginning the interviewers preferred 
the reassuring company of their teachers. 
‘Then they discovered that public servants 
really want to serve the public, the younger 


78 


generation included. “Dr. Cullyford treated 
us as if we were high officials,” a slender, 
sallow boy in a frayed brown sweater told 
me after a visit to the State Board of 
Health. A tenth-grade girl informed me 
that “Dr. Mitchell certainly wanted us to 
know what he was doing because he kept us 
in his laboratory for two hours!” 

Businessmen also encouraged the inquir- 
ing producers. Bankers turned out to be 
regular fellows willing to explain financial 
statements and calculating machines. Ex- 
ecutives in meat-packing plants walked 
with students between long rows of beeves 
to explain sanitary measures. A boy, who 
told me he'd been awfully scared at first, 
interviewed one of Denver's leading busi- 
nessmen, “He was swell,” he said. “After 
that, I felt I could go to see anybody!” One 
democratic fact of democratic life was noted 
early—the higher they are, the easier they 
are to talk to. 

They exercised, too, their American pre- 
rogative of spotting what's wrong as well 
as what's right. “That commissioner didn’t 
seem to know a thing about his job!” a 
plump little blonde in a corduroy jumper re- 
ported indignantly. “Everything we asked 
him, he said, ‘Well, you'll have to ask some- 
one else.’ Things it was his business to 
know!” 

‘The happy ending of a finished picture is 
kept in sight through the long suspense of 
fact-gathering by showings of such docu- 
mentary films as “The Plow That Broke the 
Plains.” Through group analyses, pupils 
learn techniques and what to aim for. How 
was music used for emotional effect? Which 
photographic details built up the desired 
impression? 

An important step is to decide what 
message shall be carried to their audiences. 
Shall they interpret the assignment "Food 
the Modern Way” to concern itself with 
more food or better food? Denver pupils 
decided that sanitary manufacture was less 
obvious, and therefore more interesting, 
than quantities of foodstuffs pouting into 
the city’s markets. 

Then into a written scenario goes the 
story in terms of action and pictures. I've 
heard hot debates in Denver classrooms. 
Follow a woman carrying home food? Non- 
sense! Boring and needless, when glimpses 
of a well-stocked grocery perfectly convey 
the impression of assortment and attractive 
packaging. Microscopic slides enlarged on 
the screen? Too much detail; the laboratory 
is enough. General view of a flour mill? 
No! Rather a close-up of a grinder in action. 

Pupils with enough motion picture pro- 
cedure and terminology to work intelligent- 
ly break down the scenarios into shooting 
scripts, complete to the last minutia of tim- 
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ing and scene footage. After that, boys and 
girls revisit scenes in the shooting script. 

Zero hour. Filming starts. The street- 
cleaning department obligingly deposits a 
dead dog in the street so one of its trucks 
can pick it up. A farmer in the midst of 
spring plowing maneuvers his tractor for 
the sake of the perfect shot. A baker 
spruces up and shaves on request. A milk 
inspector stops the same milk wagon over 
and over again before the students’ camera. 

All pictures—good, bad, and indifferent— 
are spliced together in the order called for in 
the scenario. Teachers who know how to 
suggest without dictating help pupils edit 
the “rush.” “That picture of me drinking 
buttermilk ought to come out,” a girl pretty 
enough to rate Hollywood said decisively. 
“We're trying to show how cartons keep 
milk sanitary, and a person drinking doesn't 


a 


Goth 


makers 
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ing dato 
for a movie on 
foods, a student 
committ 
views the man- 
‘ager and superin- 
tendent of o Den- 
candy factory 


To show how their 
city gets its wa- 
ter, young mor 


voir and, at righ, 
the water works 


I hate to see the dancing 
scenes taken at my house cut out” another 
girl remarked. “But they do slow the action.” 

Meanwhile, some students design titles, 
some arrange the incidental music. Others 
work on narrative and captions, A brief 
phrase like “We put the icebox on wheels,” 
to describe a refrigerated train, is adopted 
after numerous wordier predecessors. 

At long last the pictures are ready for 
their premiére. An audience of school chil- 
dren, teachers, parents, and friends is 
stirred to fresh appreciation of citizenship 
when they see “How Our Health Is Pro- 
tected”; technologists in the State Labora- 
tory peer into their test tubes, white-wings 
wield their brooms, water spurts from the 
pipes of the municipal aérator, visiting 
nurses go their rounds, “It's Fun to Play” 
pictures the wide variety of inexpensive 
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Technical information on movie making is 
provided by books in the school library 


recreation available to boys and girls. 
“Food the Modern Way” makes you hungry. 
Flashes of a gorgeous rooster, a massive 
hog; machines vacuum-packing, mixing, 
grinding, wrapping, and packaging; in the 
end, salads and roasts and chickens, de- 
lectably displayed. 

‘Three pictures have been finished since 
Denver inaugurated the activity two years 
ago. “How to Find a Job” is still in produc- 
tion stage, but even an uncompleted pupil- 
made decumentary has its educational value. 
Positions were found almost immediately 
upon graduation by 17 of the 20 boys who 


worked last year on the job picture, as 
against not one in the graduating class the 
year before. 


A banking film, approaching completion, 


All the film shot on o subject is spliced 
together and then edited, os shown below 


Photo: 


Photographing a # 


in the bosement of the Denver Pu 
n Building. Students do the art work 


is Administrat 


was undertaken at the request of Denver 
bankers who found how little the youngsters 
had been learning on tours through the 
banks. The visitors had been more intrigued 
by a vault door than by the Odyssey of a 
check. Only when faced with the necessity 
for picturing someone writing a check, 
where it clears, and how it is spent, did they 
think through complicated financial trans- 
actions. You can't comprehend a mortgage 
by visits to a teller's cage or a vice presi- 
dent's sanctum; only by way of pictures the 
masons, carpenters, and plumbers employed 
through housing loans become real. 

“I'm all for this new teaching method,” 
James K. Sanbourne of the American Insti- 
tute of Banking told me. “The children's 
scenarios showed (Continued on paye 228) 


19 "rushes" of completed film. Helped by a teacher, 


pupils suggest revisions and retokes before final release 


With its full 2,500-gollon 
load of water, the engine 
(below) weighs 52,000 Ibs. 


peciol nozzle combines a 
straight stream with spray 
for close-up fire fighting 


Fire Engine Carries Its Own Water Supply of 2,500 Gallons 


OR FIGHTING FIRES where no water 

is available, Downey, Calif. has a 
52,000-pound fire engine that carries its own 
water supply in a 2,500-gallon tank. It is 
also fitted with a suction hose for use near 
hydrants or ponds, and can pump 900 


-Ray Film Worn on Wrist 
Detects Peril to Workers 


PROTECTION against the possibly harmful 
effects of overexposure to X rays is pro- 
vided for workers in the General Electric 
X-ray laboratories by “safety wrist 
watches.” They are leather cases contain- 
ing pieces of unexposed X-ray film. If a 
worker encounters stray X rays, black spots 
will appear when the film is developed. 
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gallons of water a minute. To get the most 
effective use of its water supply, the truck 
has 1%4-inch diameter hoses, fitted with 
nozzles that combine a fine spray with a 
solid stream of water smothering a fire in a 
blanket of fog. 


im Dandy, latest Hollywood heart 
throb. The new puppet technique casts 
him in “puppetoon” full-color movie roles 
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George Pal sets up characters on a movie set. They ore 
puppets—with no strings cttached. Action is obtoined ..« 
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HIEVING a third-dimensional 
effect by combining puppets 
with actual sets. George Pal, 32- 
ear-old Hungarian, has brought to 
merica a new form of movie pres- 
tation. First of his color cartoons 
reached the screen recently as a 
nine-minute show 

Instead of drawings, Pal uses 
wooden characters which perform 
on tiny sets, with synchronized 
music, songs, and special effects. 
Although the actors are puppets, 
there are no strings; for no Pal 
puppet ever moves. Instead, the 
artist places on the set a complete 
stationary figure for each phase of 
a movement. When the heroine 
makes eyes at the hero, 28 individual 
heads are fitted, one after another, 
onto her body, the first showing her 
eyes wide open, the last with them 
closed. 

First step in preparing a “pup- 
petoon,” the word being derived 
from puppet and cartoon, is the 
writing of the script, followed by 
composition of the music in order 
that movements of the characters 
may be properly timed, and design- 
ing of the sets. Pal then makes color 


= « by chonging their position or fea- 
tures between shots. A reclistic third-di- 
mensional effect results, as shown below 


drawings of the first, middle, and last 
phases of each movement, while assistants 
complete 25 or more intermediate drawings. 

From these rough cartoons, the puppets 
are built. Finally, they take their places on 
the tiny sets, which may be a miniature rail- 
road, or a model of a mountainous mesa 
against a painted cloud background. Frame 
by frame, each puppet takes a new position, 
or his head and hands are changed. 

Pal was a successful cartoonist in Berlin 
seven years ago, and in 1935 formed his own 
studio to experiment with the puppet- 
cartoon idea. Later he produced similar 
pictures in Holland. Trained to be an 


architect, he is applying at his Hollywood 
studio principles learned in that profession. 


Jim Dandy, also mony-headed, here 
‘ator in the planning of a script in wi 


Prunella, Pal's 
expressions rai 


‘ine, hos 28 seporote heads with 
all the way from s 


Hand Car Joe, another star, hasn't the hands his 
hand car has, but he burns up the tracks ina pinch 


In the prop shop, sets and properties are prepared in miniature with the same care the characters get 
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Print Shop on Wheels Runs Off Race Programs at Track 


Steel Goggles Protect Eyes 
From Bomb Splinters 


PROTECTING the eyes from splinters and 
other flying objects during an air raid is the 
Purpose of new-type goggles introduced in 
Britain. Made of sheet steel, the goggles 
are held in place by a strap. Holes approxi- 
mately an inch in diameter cut in the metal 
permit good vision with moderate protec- 
tion. In emergencies, circular plates of 
metal swing down over the eye holes. 
Cross slits cut in the plates then allow 
restricted vision, but with maximum pro- 
tection to the eyes. Rubber padding under 
the cutout bridge and across the brows per- 
mits the goggles to be worn in comfort for 
a long time if necessary. 
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All its printing machinery is crowded into a space of 31 by nine feet 


THERE are more ways 
than one to lose money 
at a race track, and one 
of them is printing too 
many programs—or too 
few. If too many are 
printed the left-overs are 
wasted; if too few, bet- 
ting falls off and the 
track loses money. So 
when Barnwell Ellicott, 
head of the Official Pro- 
gram Corporation, ap- 
proached New York 
track managers with a 
plan for a mobile print- 
ing press that could turn 
out programs at the rate 
of 10,000 an hour just 
before the gates opened, 
the managers jumped at 
the chance. Staffed by 
six men, the print shop 
on wheels houses lino- 
type machines, stereotyp- 
ing equipment, a rotary 
press, and a binder, ail 
in a floor space of nine by 
31 feet, In winter, when 
northern tracks close, 
the 35,000-pound print- 
shop goes south, thus 
permitting all-year- 
round operation. Print- 
ing starts about 9:30 a.m. 
with the management 
watching the weather. 
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Washable Sport Shoes 
Leave Soles Behind 
as They Go to Laundry 


kaze 
f 


and 


WASHABLE sports shoes have been intro- 
duced as a practical innovation for women. 
Invisible fasteners attach the upper, of kid, 
to the sole, as shown in the illustration at 
upper left. Whenever the upper needs laun- 


Uppe 


attached to sole by inv 
therefc more likely to 


le fasteners, snaps off, 
t again after laundering 


dering, it may be detached, as in the view 
at upper right. Washed like a glove, it is 
then hung up to dry, and subsequently 
snapped back on the sole again with less 
danger of producing a bad fit. 


Typewriter, 11 Inches Square, Fits into Brief Case 


Covered, it can easily be slipped into a bri 
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case 


CALLED the smallest of its kind, a port- 
able typewriter of Swiss design fits with 
ease into a brief case. Although it meas- 
ures less than two and a half inches high, 
and eleven inches square, the typewriter 
has many of the features of standard 
models. Its weight is eight pounds and 
11 ounces, with cover. It may be carried 
conveniently by a telescoping handle 
built into its cover. For various lan- 
guages and professions, 240 different 
keyboards are available. 


Compact typewriter (left) is available in 
240 different kinds of 4-bank keyboards 


Pressure on two buttons enables cover to be removed 
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Nickel Buys a Tune and a Phone Chat with a Girl as Well 


OIN PHONOGRAPHS, or “juke 

boxes,” widely used in taverns and 
restaurants, now are sometimes installed 
in a new form. Operated by telephone 
from central offices, they permit a selec- 
tion of 300 or more tunes, as opposed to 
the 12 or 20 available on ordinary coin 
phonographs. Girl operators, chosen for 
their pleasing voices and ready wit, make 
wisecracks and occasionally sing with 
the records. When the customer places 
a nickel in the slot, a light flashes on 
the operator's board at the central office. 
‘The customer, speaking through a micro- 
phone, then gives the number of the 
record he desires played, and the opera- 
tor selects the disk from a rack and slips 
it on a phonograph turntable. Each op- 
erator cares for ten turntables, repre- 
senting as many different “juke boxe 
By putting additional coins in the slot, 
a customer can have his selected tune 
dedicated to anyone in the room or in 
some other place with a similar machine. 


Above, © customer puts his nickel into the 
slot, selects a tune from the list overhead, 
ond talks into microphone to girl operator 


Left, operator sees light flash and presses 
button to moke voice contact. If the tune 
is to be dedicated, she puts down the name 


Right, operator takes disk from 
rack and puts it on turntable os 
she keeps up a line of chatter 
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A student parachutist riding the wind offer a free jump 
from the Marine Corps training tower at Hightstown, N.J. 


By WALTER HOLBROOK 


HE parachute troops of the Army and 
Marine Corps are tough outfits. Only 
outstanding men with at least a year's ex- 
perience in uniform are picked and they are 
toughened scientifically. They are hard- 
boiled “canopy” jugglers by the time they 
are assigned to a parachute battalion. 
Ground and lofty tumbling is their meat 
from the moment they are accepted for the 
service, for which the number of volunteers 
far exceeds the rate of acceptance. They 
must be muscular and intelligent and gifted 
with initiative, and nobody weighing more 
than 185 pounds is accepted. By the time 
they are ready for service any one of them 
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A Parachute Trooper 
Has To Be Ready for 
Anything, and Here’s 
How He Gets That Way 


»bably could throw over his shoulder the 
Siamese tumbler who made the first record- 
ed parachute jump from a pagoda in 1687. 

Starting with drops of six or eight feet 
to get used to the jolt of landing, they 
progress by way of the tower-guided para- 
chute to jumps from planes, and all the time 
they are being hardened for wrestling 
matches with recalcitrant, gust-driven 
‘chutes and for the exacting field service for 
which a ‘chute jump is merely the prelimi- 
nary. They must be capable of a good many 
miles a day afoot, running a good portion of 
it. A ‘chute soldier seldom is seen walking 
while on duty; he executes all orders at 
double time. 

‘The parachute troops have gone back to 
the old static-line ‘chute, which has a strong 
cord attached to the plane, because of the 
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1 Recruits for the U.S. Army's parachute battalion, 2 With this opporatus, which 
in training at Fort Benning, Ga., are din ways drift of o landing ' 
yonk the suspension lines 


‘chute 
harness and dropped to accustom them to the bump to lessen the shock 


the hobit 


3 Jumping from this platform g 4 With o buddy imitating the drag of a parachute 
‘of landing relaxed, bending and spin- blowing along the ground, a recruit practices 
ning around to hit on the soft part of the body geting on his feet quickly from any position 


5 Tumbling is on important part of the training. It 6 Stepping out of a transport-plane door in mid- 
loosens and strengthens muscles, and teaches the ir is an art in itself. At Fort Benning, they 
men to take any kind of a fall without an injury practice it with a mock-up of a plane fuselage 


The next step is to jump from the Before he ever makes a real leap, our sky soldier must learn to 
dummy with full service equipment handle his ‘chute on the ground when a strong wind is blowing 


Now come "orientation" flights, in which the men get the "feel" of flying and study up on map reading 


How a rip-cord parachute opens. In static-line ‘chutes regularly used by Pilot ‘chute is fastened 
sky soldiers, the rip cord is replaced by a line attached to the plone body to center of main ‘chute 


GRIP CORD OPENS PACK | PLOT CHUTE POPS OUT | PLOT CHUTE PULLS 
Our MAIN CHUTE 
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special conditions of their work. A. static- 
line ‘chute permits drops as low as 100 feet 
above the ground, and in war that means 
less time for enemy “parashots,” or sporting 
old gentlemen with shotguns, to pot the 
parachutist. 

Our Army and Marines are not planning 
to put the troopers through any 100-foot 
jumps in training or maneuvers, but it is to 
Prepare for low jumps, as well as leaps in 
choppy air and high winds, that they are 
taught tumbling. All their exercise is di- 
rected toward strengthening their shoulders, 
arms, and leg muscles, and to make it 
second nature for them to land relaxed, on 
their toes, sink onto their knees, and twist 
quickly so that they will hit on the soft part 
of the body. 

In normal air a parachute drops at about 
the same rate of speed as a skyscraper ele- 
vator, though unlike the elevator it does not 
slow up before stopping. If the air is choppy 
it may fall nearly twice as fast as normally. 
Normal is 16 to 18 feet a second, with the 
life-saving ‘chute, which has a spread of 
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Ground practice with a cargo ‘chute, used for dropping arms and equipment too heavy for men to carry 


24 feet. The parachute troops, however, 
use 28-foot ‘chutes, which let a 180-pound 
man down at the rate of 12 feet a second. 
‘This permits a man to carry more equip- 
ment than does a flyer bailing out of a 
disabled plane. 

Under war conditions, when there may be 
no choice of weather or terrain, they'll need 
slow parachutes. Even in a moderate wind, 
@ parachutist often lands going faster side- 
ways than he is falling, which is pretty 
tough if he tumbles on rocks or concrete. 
A story current among U. 8. Army para- 
chutists is that the Germans lost 47 percent 
of their air troops at Narvik, by dropping 
them too low and on sharp rocks. 

The German parachute trooper cannot 
maneuver his ‘chute, for all the suspension 
lines come in at one point and he hangs 
below that like a monkey on a string, unable 
to reach them. The 24 lines on the American 
life-saving ‘chute and the 28 on the trooper’s 
larger ‘chute are gathered at four points of 
suspension on the harness, two on each 
shoulder. By grabbing the six or seven lines 
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of the 50lst Parachute Battalion at Fort 
inning study a diagram showing how to fold 
@ parachute, before tackling the job itself 


a 


5 Then the huge canopy is folded accordionwi 
to fit into the pack. Each sky soldier must learn 
to keep his own parachute always in good order 


which come in at one point, and pulling 
them down a yard or so, the ‘chutist can 
slip or “fall off” in that direction, and thus 
avoid falling into a tree or water hazard. 
‘Men accepted for training as parachute 
troopers must have “demonstrated soldierly 
qualities, agility, athletic ability, intel- 
ligence, initiative, determination, and dar- 
ing,” and be able to learn map reading, 
sketching, radio, and demolition. They must 
be expert with their weapons, unmarried, 
and not more than 32 years of age. They 
are turned down if heart action or blood 
pressure is even slightly off normal, or if 
they are subject to airsickness. The men 
receive additional pay, which is 50 percent 
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2 Stretched out on a table, th 


ore lifted and the 
‘and other flaws 


coat. Suspension lis 


9° 
folded, they ore held in place by rubber bands to 
prevent fouling as the parachute pulls them out 


more than what their regular ratings draw. 

On arriving at the training station, Pete, 
as we will call our typical parachutist, is 
issued, in addition to his regular uniform, a 
suit of khaki coveralls, with a belted back 
and pleated shoulders, to afford maximum 
freedom of movement. At the wrists and 
ankles are adjustable bands, with buttons 
so they can be fastened snugly. His 14-inch, 
laced leather boots have an ankle brace built 
in, to be tightened before he jumps. Every- 
thing a parachutist carries in his pockets 
must be well fastened in: a jump amounts 
to about the same thing as being picked up 
by the heels and shaken, none too gently. 

Pete's first lesson is in nomenclature. He 
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With a man’s life hanging in the balance, 
important to get each panel in its proper ploce 


so that the parachute will open without snagging 


7 The folded canopy now goes into the pack on top 
of the suspension lines. Greatest core must be taken 
to avoid disturbing the arrangement of the lines 


learns that the big silk umbrella itself is 
called the canopy, and that although it 
weighs only 1.35 ounces to the square yard, 
it has a tensile strength of 40 pounds to the 
inch, and a minimum tear strength of 414 
pounds. A 24-foot canopy is made up of 
96 pieces of silk twill, sewn with four 
needles. A 28-foot ’chute contains 112 pieces. 
Four pieces, or panels, are sewn to form a 
gore, a narrow, pie-cut piece which is a yard 
wide at the edge of the canopy, and tapers 
down to less than two inches at the center. 
There is an 18-inch hole in the center of 
the canopy, called the vent, with a rubber 
garter sewn inside its edge so that as the 
‘chute starts to open the hole is only four 
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4 With oll the panels in place, the suspension 
lines are checked. If they are out of position, 
the canopy may foul, with fatal consequence: 


Finally, the completed pack is laced up and the 
made fast to the rip 
ine as the case may be 


inches across. Air pressure usually expands 
the vent to its full 18-inch diameter, and 
air escaping through this hole, of course, 
allows the ‘chute to fall. But in strong up- 
drafts, a parachutist may actually go up- 
ward, until he spills wind. 

Above the vent is a 36-inch pilot ‘chute. 
‘A steel spring makes it open first, at least 
in theory, and it helps pull the big ‘chute 
open. 

‘Leading from the vent, down through tape 
between the gores, then out in the clear for 
16 feet more, to four points on the shoulder 
harness, are the suspension lines. These are 
of silk, too. 

After the lesson in nomenclature, Pete 
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takes the first of a number of lessons in 
inspecting and packing a ‘chute. Every 
parachute trooper must inspect, air out, and 
pack his own ‘chute every 30 days. 

‘Most of the 412 men of the Army’s first 
unit, the 501st Parachute Battalion, spent 
six weeks learning to pack their ‘chutes, 
practicing ground tumbling, and jumping 
off low platforms to get the hang of landing. 
The first real jump, however, was from a 
plane. Now, with the building of steel train- 
ing towers—similar to the parachute jump 
at the New York World's Fair—the men 
will begin jumping from the tower as soon 
as they learn how to land. The pioneer 
Marine 'chutists have been using a tower 
at Hightstown, N. J. 


T FIRST, wires guide the ‘chute straight 
down, although the trooper wears reg- 
ulation harness instead of sitting in a swing 
seat checked by springs, as visitors did in 
the World's Fair jump. After two or three 
“captive” jumps, Pete starts making “fly- 
away” jumps from the tower. 

The novice is now taught to grab the 
risers, webbing attached directly to the sus- 
pension lines, and twist his body so he'll 
face down wind, Otherwise, in landing, the 
‘chute is likely to pull him over backward. 
He is also taught to pull up on the risers 
just before landing to cushion his fall. The 
Jar is equal to a jump from a 41% to six-foot 
fence. 

Before he ever jumps from a plane he 
must also learn how to collapse his ‘chute 
after landing, by grabbing one or more sus- 
pension lines and pulling it in fast until he 
can catch hold of the canopy. He then sits 
down on as much of the canopy as he can 
grab, and keeps on pulling it in. Even in 
a 14-mile wind, which is just a breeze, a 
fully inflated parachute wiil pull a man off 
his feet and drag him. 

In the Army, the initial jump from a 
plane is made with the static-line ‘chute, 
although the parachutist is taught to use 
the rip-cord type as well. In all practice 
jumps Pete will wear two packs, the reserve 
one being of the rip-cord type. He makes 
his first jump at an altitude of at least 
1,500 feet in relatively still air. Before 
stepping off into the blue, he and his bud- 
dies fasten static lines attached to their 
‘chutes to a wire running along the side of 
the plane, above their heads. His weight 
jerks the ‘chute open, and the line breaks 
away. 

Later he has to jump in a 35-mile wind, 
and land in water, in a tree, and on top of 
a building. Before landing in a high wind 
or in the water, he must unsnap the harness 
around his legs and on his chest, then fold 
his arms, to hold everything in place. As 
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his feet touch land or water he throws his 
arms above his head, and the ‘chute is 
blown free of him. He is taught to sideslip 
away from trees or buildings, if possible. 
When landing in a tree is unavoidable, he 
must keep his legs tight together and kick 
away from the tree, so that only the 
canopy will get tangled in the branches. 

The equipment of a parachute battalion, 
made up of 34 officers and 412 enlisted men, 
includes 386 pistols, 335 short-barreled auto- 
matic rifles, or carbines; 30 sub-machine 
guns, 27 .30-caliber machine guns, nine .60 
caliber mortars, 30 folding bicycles, six au- 
tomobiles, three motor cycles with side cars, 
two half-ton trucks, and five 114-ton trucks. 

Obviously a trooper cannot carry a .60 
caliber mortar down with him. In actual 
service he probably won't even carry a car- 
bine, though the Army is experimenting 
with the idea. A pistol, perhaps two or three 
hand grenades, and a light silk rope for 
letting himself down from a roof or tree 
may be all Pete, the parachutist, will ever 
take down with him. 

Cargo ‘chutes will float carbines, machine 
guns, mortars, and folding bicycles to the 
ground. So troops will know which ‘chute 
is which, the Army is experimenting with 
red, blue, and yellow cargo canopies. The 
Army is also experimenting with sky-blue 
‘chutes and smoke bombs to screen para- 
chutists, 

Since it is essential that the parachutist 
Jand as close to his equipment as pos- 
sible, and also that, in many instances, a 
number of men land fairly close together, 
the Army flies transport planes as slow a: 
possible while the men are going over the 
side. The pilot lets down the landing gear 
and uses the landing flaps to slow up. Some 
flights are even made with the plane doors 
off, to break the streamlining. 

Once the parachute soldier has landed 
and picked up his equipment, he takes cover 
and fights like any other infantryman. So 
during the three months it takes to train a 
regular infantryman as a parachutist, he 
continues to practice digging in and taking 
cover, as well as target shooting. 


/ENJAMIN FRANKLIN was the first to 
propose the use of parachute troops, in 
1784. The Russians got their idea for air in- 
fantrymen from experiments first conducted 
by the U. S. Army nearly 20 years ago. 
‘The U. S. Army organized its first para- 
chute company only last summer after the 
Nazi invasion of the Low Countries. The 
air infantry’s work has progressed so well 
that the force is being expanded to include 
between 4,000 and 6,000 men. The Marines 
also are expanding their parachute forces, 
first organized last fall. 
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MANUFACTURING 


A worker at the Pioneer Parachute 
Co. plant, Manchester, Conn, fas 
Sections of silk being sewed together to form a big “canopy” —tening the lines onto a pilot ‘chute 


ARACHUTE factories, of which there of about 500 percent, each ‘chute 

are five in the United States, are hum-  spected six times during manufacture, again 
ming to fill Government orders for 40,000 ‘ore acceptance by the Army or Nav 
‘chutes to be delivered by June 30 for Uncle and finally drop-tested with a dummy 
Sam's sky soldiers and our rapidly expand- a plane. Both Chinese and Japanese silk is 
ing aviation personnel. Despite a speed-up used, with Nylon as a possible substitute. 


PARACHUTE TOY 


in- 


Even Toyland has its parachutists. This realistic doll floats down from the 
sky offer having been hurled into the cir with o slingshot, as at right 


URLED into the air with a slingshot, a toy parachute jumper 

invented by Frank Hammond, of Boonton, N. J., drifts back 

to earth under a tiny ‘chute that opens from a khaki container 

on his back. An automatic vacuum timer opens the parachute 
when the jumper is 100 or 150 feet above the ground. 
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A 


not a detail of costume. If means, rather, 


lacing o silk cloth in front of a brood 
fight standard, as below, to spread light 


ight on the wall with two blackened 
to kill illumination at the sides 


"Kill the Baby!” the Cameraman 
Shouts. Not Infanticide—He 
Wants a Juicer (Electrician) 
To Turn Out a Small Spotlight. 
Studio Folk Speak a Language 
All Their Own. Here Are Some 
Samples Overheard During the 
Filming of "Las Vegas Nights” 


Hayman, the mi 
his wheeled sound-mixing panel ready for its jo 
Blending sound coming from several microphones 


” reports Ed 
ns that he has 
job of 


F ” commands a di- 
man photographs a board 
with marks identifying the scene just filmed 


In other words, on electrician plugs cables 
into o “spider,” or four-sided outlet box, 
to feed electricity to all parts of a set 


is nof a prescription for o sprained ankle. 
‘A measuring tape is unreeled from the front 
of the camera ta get exact focusing distance 


When the cameraman calls for 
you don't give him the bird. What he wants 
is @ canvas covering to protect his camera 
from movie rain, Excelsior deadens the sound 


~ and immediotely there rolls up to the co- 
median a mobile dressing table with yellow 
lights that show how make-up will register 


A drum of metal powder. In new process, pres- 
sure and heat transform such powders i 


+++ metol ports like the: 
costings, these do not have 


Unlike regular 
to be machined 


COLD CASTING... 


a revolutionary process for 
making metal parts from powders | 


By JOHN WATSON 


IN A toy department this last Christmas 
season, you may have seen a glistening 
metal airplane swerving and swooping after 
a wand waved by a demonstrator. If you 
did, you were gazing at a toyland applica- 
tion of one of the results of a new and 
booming development in the ages-old craft 
of working in metals. Powder metallurgy 
is its name. For the wand was an alnico 
magnet which is made by compressing 
aluminum, nickel, cobalt, iron and some- 
times copper powders under tremendous 
pressure and then subjecting the compact, 
or briquette, to heat below melting point to 
complete the adhesion. Similarly, if you 
marvel at the nearly noiseless operation of 
your automobile engine, or if you admire the 
toughness of cemented carbide cutting tools, 
or the hardness of the new types of dia- 
mond-impregnated grinding wheels or dia- 
mond-drill core bits—all these advances are 
intimately related to powder metallurgy. 
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Powder metallurgy is a lusty and growing 
competitor of products made by casting 
and machining, die casting, casting-on, and 
other conventional methods. It is so new 
that no one knows where it is going, or how 
far—and yet, paradoxically, it is very old. 
‘The Incas in Ecuador cemented grains of 
platinum with an alloy of gold and silver, 
which drew the platinum particles together 
by surface tension to form a strong lump 
for further working. Thus they were able 
to work in platinum, which to them was 
infusible. H. A. Wollaston in England in 
1828 described a method of grinding plati- 
num to powder, compressing it in a mold, 
and heating it. Sir Henry Bessemer became 
so enraged as a young man at the high cost 
of “gold powder” that he developed a meth- 
od of making a bronze powder which was 
the basis of his fortune. For 40 years Sir 
Henry and three brothers-in-law kept their 
process a secret, working in a factory with- 
out windows. Many of the men engaged in 
the craft today do not bubble over with 
information to a lay inquirer, but the in- 
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Photographs by SCHAAL 


dustry has begun to open up as more of 
its applications and implications become 
known, 

In general, powder metallurgy consists in 
mixing various metal powders—or combin- 
ing them with nonmetal powders—pouring 
the mixture into a die, and subjecting it to 
a pressure which varies according to the 
type of product desired. The pressure may 
be as little as a thousand pounds to the 
square inch or as much as 140,000 pounds. 

Precisely what goes on under the pressure 
is a mystery and the subject of a number 
of intriguing theories, such as cold melding, 
adhesion caused by friction, atomic fusion. 
But the point is that the stuff which went 
into the die a powder comes out a solidly 
compacted shape. It is then sintered, which 
means that it is baked in a heat below 
melting point but high enough to complete 
or supplement the adhesion. There are sev- 
eral variations of this general process. 

For a new process to succeed, it must 
have demonstrable advantages over the 
methods with which it seeks to compete. 
Eric C. Gordon, president of Powder Metal: 
lurgy, Inc., who came into the powder- 
metallurgy field through happenstance, re- 
mained in it through interest, and has be- 
come an authority on the subject, lists a 
number of advantages which may be 
grouped under nine general headings: 

1. The products desired are pressed to 
tolerance, that is to the shape and size 
desired, and thus expensive machining after- 
wards is eliminated. 

2. Metals of exceptionally high melting 
point, such as tantalum, tungsten, molybde- 
num, columbium, and platinum can be proc- 
essed by powder metallurgy. 

3. Controlled and uniform porosity can 
be obtained in such parts as self-lubricating 
bearings and other pieces where porosity is 
desired. 

4. Metals and nonmetals, such as copper 
and graphite, can be combined in intimate 
contact. 

5. Eccentric shapes which are difficult 
and costly to machine, particularly in small 
parts, can be made with ease by powder 
metallurgy. 

6. Different metals may be uniformly 
bonded into parts with unusual mechanical, 
chemical, electrical, or magnetic properties. 

7. Materials widely different in specific 
gravity can be combined without segrega- 
tion. 

8. Density may be varied where weight 
is a factor. 

9, Time is saved in the manufacture of 
small pieces. Several hundred thousand 
pieces may be produced rapidly, or the 
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Metol powders, sometimes mixed with nonmetallic 
materials, ore weighed and placed in a jar mill .. . 


++. which is then clomped into the frome of the 
@ machine. This mixer holds two jar mills 


Whiting the jar mils ot high sp 
mixes the powders thoroughly for 


quantity may be limited to 500 pieces, with 
economy and advantage both in high and 
limited production. 

The reducing of metals to powder goes 
back to antiquity. The Egyptians knew of 
it, and in medieval times those who wished 
could indulge the whim of writing with gold 
and silver inks. Modern methods used for 
making powder include milling or grinding, 


Here the plunger of th 


tray of the powder mixture. When it descends . . . 
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machining, electrolytic deposition, conden- 
sation of metal vapors, chemical precipita- 
tion, embrittling with hydrogen followed by 
impact pulverizing, shotting (pouring liquid 
metal into water through air and gas), 
atomizing (disintegrating by steam and 
compressed air), and granulation (stirring 
a molten metal at a point where it is be- 
ginning to solidify.) The shape and size of 
the powder depends upon the 
method used. The particles may 
be spherical, dendritic (shaped 
like snowflakes), flat, cubic, or 
tubular. The particles may 
range in size from three to 250 
microns—one micron equals 
.00003937 inches, or one mil- 
lionth of a meter. One of the 
largest companies making metal 
powders in the country goes by 
the catchy name of Metals Di: 
integrating Company, at Elizi 
beth, N. J. 

The first consideration in 
pressing the powders is in esti- 
mating the amount necessary 
for a particular piece. Either 
hydraulic or mechanical presses 
are used, the amount of pres- 
sure varying according to the 
structure of the product, 

‘Two general types of furnaces 
are used, the batch type, in 
which the compressed powders 
are introduced in batches, like 
loaves of bread, and the belt- 
conveyor type. Within the sin- 
tering furnace the product must 
be inclosed in a protective at- 
mosphere, usually hydrogen or 


plies high pressure to form it into @ briquette 
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burned gas, to prevent oxidation. Some- 
times dimensional changes, shrinkage or 
growth, take place during the sintering 
and for this reason the amount of heat and 
the degree with which it is applied must be 
controlled exactly. For one great advantage 
powder metallurgy has over casting is in 
the exact size to which parts can be formed 
without machining and this advantage can 
be lost by incorrect heating. 

Dr. William D. Coolidge, of General Elec- 
tric Company, is considered by many ex- 
perts to have opened the way for modern 
powder metallurgy years ago when he found 
‘a way of making ductile tungsten filaments 
for incandescent light. Osmium was first 
used for filaments, the wire being produced 
by mixing osmium powder with binders, 
such as sugar sirup, and squirting the mix- 
ture through fine dies, Later tantalum and 
tungsten were substituted for osmium in the 
same general process. One great fault of the 
filaments was lack of ductility and the fault 
remained until Dr. Coolidge found the answer. 

In the Coolidge process, tungsten powder 
was pressed into briquettes which then were 
worked to produce rods. From these rods 
wire was drawn of .001-inch diameter 
and yet with a tensile strength up to 590,000 
pounds per square inch, According to E. H. 
Hall, of Metals Disintegrating Company, if 
‘a tungsten wire were to be drawn down to 
one atom in diameter, its tensile strength, 
measured as the cohesive forces between 
the atoms, would be almost 12,000,000 
pounds to the square inch. The Coolidge 
process opened the way for the fabricating 
of other refractory metals. 

The principal uses of modern powder 
metallurgy are: in the working of refrac- 


tory metals, such as tungsten, tantalum, 
molybdenum, etc.; in combining metal and 
nonmetallic powders; in the development 
of structures not practical by other meth- 
ods, such as the self-lubricating bearing; to 
provide a more economical means for fab- 
rication of products than can be made by 
other methods, such as small eccentric 
shapes and alnico magnets; and to combine 
two or more metals without appreciable 
alloying so that their individual character- 
istics are maintained. 

‘Cemented carbide tools, porous self-lubri- 
cating bearings, current-collector brushes, 
diamond-impregnated grinding wheels, elec- 
trical contacts and welding electrodes, and 
automotive pump gears are among the best 
known of powder-metailurgy products, 

Cemented carbides were invented to take 
the place of the very expensive diamond 
dies. Tungsten carbide was found not only 
hard enough, but when cemented together 
with cobalt was found also to be tough 
ugh to be used as a cutting tool. The 
briquettes of carbide and matrix metal are 
sintered above the melting point of the 
cobalt which holds the hard carbides to- 
gether. There are a number of large com- 
panies now making such tools, among them 
Carboloy, a subsidiary of General Electric, 
Fansteel Metallurgical Corporation, and 
Firth-Sterling Steel Company, of Pittsburgh. 

The field of self-lubricating bearings is 
considered so important that General Mo- 
tors has established the Moraine Products 
Division for this purpose and Chrysler has 
its Amplex Division. Other bearings are 
made by the Bound Brook Oil-less Bearing 
Company, and the Johnson Bronze Company. 

Some idea of the importance of this 


When the pressure is removed and the plunger lifts, As the pressing operation ends, what went into the 
the compressed briquette is ejected automatically die as a loose powder comes out o compacted mass 
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branch of powder metallurgy can be gained 
by reflecting that there are as many as 76 
porous bearings in a modern automobile. 
‘The bearings are pressed from copper and 
tin powders, to which varying percentages 
of graphite are added. The degree of po- 
rosity may be controlled from a fraction of 
one percent to about 40 percent by volume. 
‘The oil with which these bearings are im- 
pregnated is frequently sufficient to last for 
the life of the machine in which they are 
installed. Besides in automobiles they are 
used in washing machines, electric clocks, 
refrigerators, many small electric motors, 
and farm equipment. 

Current-collector brushes were created to 
meet the demand resulting from the de- 
velopment of electrical motors and genera- 
tors for brushes which were not abrasive to 


the commutators or rings and at the same 
time fulfilled the requirements for good elec- 
trical conductivity. 

A recent development in powder metal- 
lurgy has been a method of producing bri- 
quetted and sintered parts from iron pow- 
der, which in turn grew out of the manufac- 
ture of porous bronze bearings. This has 
led to the manufacture of an oil-pump gear 
by powder metallurgy. During the 1940 car 
year the entire needs of one large auto- 
mobile manufacturer for oil-pump gears 
were made from molded iron powder, mixed 
with graphite powder, which acts as a 
lubricant in molding. There is not only a 
great saving in raw materials in the pow- 
der-metallurgy operation, but the gear func- 
tions much more quietly, by reason of the 
oil-filled pores at its surface. 


The next step is to place the briquette 
applies heat below the mel 


@ furnace which 
19 point of the metal used . . « 


«+ to comy 


je the adhesion of the pow- 
der. 


the inside of the furnace 


jattes are being removed 
as the last step in this remarkable process 
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Machine parts made by 
clude self-lubricating bearings, grinding wheels, magnets 


der metallurgy. Products in- 
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Staticless Radio Gets 
Mountain-Top Station 


Above, Mt. Wash- 
ington from the 

‘ond ot loft, 
antenna mast ot 


6,300-foot level 


At right, dressed 
like an ‘explorer, 


‘on the weather to 
the Boston Office 


IGHEST broadcasting station in the 

northeastern United States is the 
Yankee Network's new FM (Frequency 
Modulation) W1XER, to begin operating 
commercially as W39B this summer. Be- 
cause the waves used in FM are limited in 
range by horizon distance, the station is 
perched on Mt. Washington, N. H., with its 
antenna 6,300 feet above sea level. ‘To with- 


stand the gales on the peak, where wind 
velocities of 188 miles an hour have been 
recorded, the self-contained power plant and 
equipment are housed in a building with 
walls a foot thick. The peak is frequently 
isolated by bad weather, so two engineers 
will live in the station. Programs originat- 
ing in Boston, Mass., will be transmitted to 
the station by radio and rebroadcast, 


WITH 100-MiLE RANGE, 
STATION WILL SEAVE 7 
2,000,000 LISTENERS. 


— 
Why WIXER sits on the = 

highest peak in New 
Horizon dis- 


the farther it broadcasts 


MT.WASHINGTON STATION 
G300 FT. ABOVE SEA LEVEL 
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Here’s My Story 


Dr. HARLOW SHAPLEY, DIRECTOR OF THE HARVARD OsseRVATORY SINCE 1921, 
WAS THE FIRST MAN TO LOCATE THE CENTER OF OUR UNIVERSE 


0. 


To EKE OUT THE FAMILY INCOME AFTER 
HIS FATHER’S DEATH, HARLOW RAN ERRANDS 
IN HIS SPARE TIME WHILE ATTENDING THE 
CARTHAGE, Mo., ACADEMY 


re 
“A 


AFTER LEAVING THE ACADEMY, HE 
WORKED AS REPORTER AND CITY EDITOR 
FOR THE CHANUTE, KAN.,” DAILY SUN” TO. 
EARN MONEY FOR COLLEGE 


In 1906 at THE AGE OF 20, HE ENTERED 
THE UNIVERSITY OF MISSOURI. THERE, 
ASTRONOMER FREDERICK HANLEY SEARES 
FIRST INTERESTED HIM IN THE STUDY OF STARS 


ILITY IN HIS CHOSEN SUBJECT WON 
HIM A FELLOWSHIP AT PRINCETON UNIVERSITY, 
WHERE HE WORKED WITH DR. HENRY NORRIS. 
RUSSELL SEFORE EARNING HIS PH.D.IN 1913 


THE FOLLOWING 
YEAR HE MARRIED 
MARTHA BETZ, OF 
KANSAS CiTy, ALSO 

A STUDENT OF 
ASTRONOMY, FOR A 
HONEYMOON THEY 
WENT TO THE MT. WILSON 
OBSERVATORY IN 
CALIFORNIA 
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THE CAREER OF 
HARLOW SHAPLEY 


SECURING A POSITION THERE, 
HE BEGAN HIS EPOCHAL WORK 
ON VARIABLE STARS, AND. 
WORKED OUT A NEW METHOD 
OF MEASURING THE SIZE 
OF THE UNIVERSE 


IN HIS SPARE TIME HE STUDIED ANTS, 
AND DISCOVERED THAT THE SPEED AT 
WHICH THEY RAN INCREASED WITH 
THEIR BODY TEMPERATURE 


HIS RESEARCH HAS ADDED MUCH TO AT THE HARVARD OBSERVATORY HE WORKS 
THE KNOWLEDGE OF SPIRAL NEBULAE, AND AT A ROTATING TABLE, SYMBOLIC OF HIS 
HE HAS COMPILED ONE OF THE WORLD'S INTEREST IN THE WHIRLING UNIVERSE. AT 
GREATEST COLLECTIONS OF PRESENT HE IS DIRECTING A MAMMOTH 
ASTRONOMICAL PHOTOGRAPHS CENSUS OF THE CELESTIAL BODIES 
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Basketball “Bumpers” 
Protect Eyeglasses 


“Bumpers” for basketball players 
now enable those who wear glasses 
to enjoy the sport. A transparent 
guard of unbreakable plastic, cut 
away to bridge the nose, completely 
surrounds the spectacles and insures 
them against being knocked off or 
shattered if struck. Supported by 
straps, the headgear is held away 
from the face by resilient pads rest- 
ing against forehead and cheeks, and 
is said not to impair vision. The 
illustration shows Dick Dikeman, 
high-school player of Detroit, Mich. 


Sorting Machines Salvage Dropped Rivets in Plane Factory 


A WORKER who drives 1,000 rivets a day 
on bombing or clipper planes, at the Glenn L. 
Martin factory in Baltimore, Md., has no 
time to pick up dropped ones. So sixty 
pounds of aluminum-alloy rivets, worth 
more than @ dollar a pound, are swept up 


Sliding down on incl 


fall head up into slots on this 
revolving wheel. Springs knock 
them out according to length 
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daily. To salvage them, the plant's engineers 
have devised ingenious machines. 

First an electromagnet passes over the 
floor sweepings to remove screws, bolts, 
nuts, and anything else made out of iron 
or steel. Next, the 150 kinds of aluminum 
rivets go through “sifters” that deposit 
them in different trays, according to di- 
ameter, much as gravel is graded, ‘To un- 
scramble each batch according to length, 
a second type of sorting machine drops 
the rivets with heads up into slots on a 
wheel. As the wheel turns, flaring 
springs at different levels below it strike 
the shanks of the rivets and knock 
them off into the proper bins—longest 
ones first, shortest ones last. Finally a 
third variety of sorter separates fiat- 
head from round-head rivets. 


The fost-working little machine below 
separates round and flat-head rivets, 
dropping them into separate trays 
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Moving Target Primes Marines for Dive Bombers 


BLASTING away at a target as it rushes down over them on steel cables, 
U.S. Marines stationed at Camp Elliot, San Diego, Calif. practice at bring- 
ing down dive bombers with rifle fire. The target simulates a 1,500-foot 
plunge of a real plane, taking only six seconds during which each marine 
gets in five shots, A sergeant times their practice. 


Loudspeaker System Takes the Classroom to the Sickroom 


BEDRIDDEN youngsters in 15 Towa school 
districts can listen to their teachers and 
classmates at school, and also recite their 
own lessons for teacher and class to hear 


From the classroom, the teacher can folk with an 
absent student, who hears and recites through on 


instrument 


talled in his home, as at the right 
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when called upon. This is accomplished by 
a two-way loudspeaker system similar to 
business -type interoffice communicators, 
with the state furnishing the speakers, mi- 
crophones, and amplifying units, and the 
school districts leasing the necessary tele- 
phone lines for the service. 
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All-Out War Declared 
on Japanese Beetles 


BACTERIA AND FRIENDLY INSECTS 
ENLISTED AGAINST GARDEN PESTS 


XACTLY a quarter of a century ago this 
year, a nurseryman at Riverton, N. J., 
not far from Philadelphia, noticed some 
curious, brilliantly marked beetles devour- 
ing leaves on his plants. The insects had 
arrived as grubs on Japanese iris roots. 
Multiplying at an alarming rate, they 
spread out into surrounding gardens and 
farms. At the end of four years, they were 
a serious pest in the fields over an area of 
100 square miles; at the end of seven years, 
they had increased this foothold to 2,500 
square miles. Since, then, landing in ad- 
vanced positions like parachute troops, the 
winged invaders have become more strongly 
intrenched each year. In spite of every 
effort by state and Government entomol- 
ogists, the Japanese beetle has taken its 
place with the boll weevil, the gypsy moth, 
and the Colorado potato beetle as a leading 
insect menace to American agriculture. 
‘The latest weapons in battling Japanese 
beetles include minute bacterial spores and 
legions of parasitic wasps. At the laboratory 
of the Department of Entomology at the 
University of Maryland, Dr. E. N. Cory, 
Maryland State Entomologist, has been di- 
recting the present offensive. In both meth- 
ods of attack, destroying the grubs or larve 
of the beetle is the objective. These grubs 
are often so thick in infested regions that 


This is the enemy: 
ruthless invad 
thot now ranks os 
leading insect foe 
of form ond garden 


‘as many as 1,500 can be taken from a single 
square yard of soil. Cutting under the roots 
of sod, they sometimes leave golf-course 
greens or even whole lawns so they can be 
rolled up like a carpet. 

‘The wasp that preys on the beetle grubs 
is known to science as Typhia vernalis. A 
minute relative of the digger wasps familiar 
to America, this black, Oriental midget is 
barely half an inch in length. With uncanny 
ability, it darts about over infested fields, 
alights, and deposits its eggs so the emerg- 
ing wasp larve suck the vital fluids from 
the beetle grubs and cause their death. Then 
the baby wasps spin cocoons in which they 
remain until the following spring. Along in 
May, they emerge as winged adults and the 
whole cycle in the life of this valuable ally 
of ours begins again. 

Each fertilized female wasp is capable 
of depositing from 50 to 100 eggs. It takes 
her about a month to accomplish this task. 
During the adult life of the wasp, the only 


THIS IS HIS PLAN OF ATTACK: Tho chart below shows the life cycle of the Japanese beetle 


GRUB IN 
> WINTER 
CELL. 


APRIL | MAY | JUNE! JULY 


DEC, 
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“MILKY WHITE DISEASE” is spread among the be 
9 up the grubs to prep 


ond, after incubation, gi 


food it requires is the sweet fluid, or 
honeydew, produced by plant lice. Raised 
in the Maryland laboratory, the parasitic 
wasps are being released in colonies of 100 
in heavily infested areas. 

Even more promising is what has become 
Imown as “the milky white disease.” About 
half a dozen years ago, entomologists dis- 
covered that in certain infested areas, large 
numbers of the beetle grubs were dying. 
The late Dr. G. F. White, of the Bureau of 
Entomology and Plant Quarantine of the 
U.S. Department of Agriculture, was called 
in to find the “whys and wherefores.” In 
short order, he isolated the bacteria that 
were producing the mortality among the 
grubs. Where the disease came from or 


BREEDING WASPS to prey on Japonese b: 
grubs, When hatched, young wasps o 


1 by inoculating grubs 
2 powder for spri 


how it started, nobody knows. It was given 
its present name because the infected grubs 
turn milky white. 

Ever since Dr. White announced his dis- 
covery, entomologists have been working at 
top speed to spread the disease through the 
ranks of their insect foe. Men from the 
Maryland laboratory collect as many as a 
quarter of a million healthy Japanese beetle 
grubs just before the coming of frost in 
autumn. They are placed in boxes filled 
with soil, 1,500 to a box, and put in re- 
frigerators where the temperature is 45 
degrees F, At this temperature, the grubs 
remain inactive. 

During the winter, the hundreds of thou- 
sands of larve are inoculated with the dis- 


room breeding cans, wasps lay eggs on beetle 
the large galvanized cans, which hold 300 each 
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ease bacteria. Serum for the purpose is 
produced by mashing the abdomen of an 
infected grub between two microscope slides 
and then washing off the slides with two 
centimeters of water. This solution pro- 
vides sufficient serum to inoculate 500 grubs. 

As each box is taken from the cold-stor- 
age room, the soil is separated from the 
grubs with a special screen. By means of 
a laboratory mechanism which automati- 
cally measures the right amount of serum, 
each grub is inoculated with approximately 
2,000,000 spores. ‘Then it goes into an indi- 
vidual compartment in an incubating box. 
‘These boxes contain 500 separate compart- 
ments, each a cubic inch in size and filled 
with soil in which clover seed has been 
planted. During the incubation period, 
about 12 days, a steady temperature of 80 
degrees F. is maintained. The sprouting 
seed provides the grub with a source of 
food. 

At the end of the dozen days, the two 
‘million spores in the body of the grub have 
increased to three billion. The sick larve 
are then removed and placed in jars of ice 
water until a sufficient supply has been ob- 
tained to proceed with the next step in the 
process. 

‘This is running the accumulated larve 
through an ordinary meat grinder. The re- 
sulting “chum,” to borrow a term from the 
vocabulary of the salt-water angler, is 
standardized as to spore count by the addi- 
tion of water. It is then thoroughly mixed 
with finely powdered chalk in a mechanical 
dough mixer. After being rapidly dried to 
prevent decomposition, this “dough” is 
powdered and talc is added to provide bulk 
for handling. It is then stored in sacks, 
each sack holding a pound and three quar- 
ters, the amount required for the adequate 
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Our insect ally is “Typhia vernalis," 
on ientol wosp. What it does to 
beetle grubs is shown on opposite poge 


st 


treatment of a whole acre of ground. 

In applying the powder to infested areas, 
an instrument which suggests a hand corn 
planter is employed. Every time a lever is 
pressed, the device deposits two grams of 
the powder. Deposits are made every ten 
feet, the wind and rain spreading the spores 
out in all directions. Twenty-six inoculated 
grubs in the laboratory produce the 78,000,- 
000,000 spores needed to treat an acre. If 
these spores do not come in contact with 
grubs the first year, they may the second, 
or the third, or fourth. 
They are known to re- 
main virulent for at least 
four years and may re- 
tain ‘their power even 
longer. 

These deadly spores, 
together with the egg- 
laying activity of the Ori- 
ental wasp, Typhia ver- 
nalis, are expected to 
stem the destructive ris- 
ing tide of the Japanese 
beetles. 


Workers ina Maryland lab- 
sacking beetle grubs 

hich wonps, have, laid 
saat, The eggt atch out dur- 
the winter, and by spring 
winged adult warps are ready 
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In six days the wasp lorva has hatched out and... 


feeds by sucking the body juices from the grub Ten doys after hatching, the larva is almost mature 


In fifteen days, it hos killed the beetle grub. . . ‘end proceeds to consume the hollow outer shell 


is on adult wasp ready to emerge the next spring 


Finolly the larva spine a cocoon and in ten days... 


Joan T Miley, 


AMERICAS AIR 
HITTING POWER 


Defense of the Western Hemisphere 
Calls for Many Long-Range Bombers 
To Strike at an Army of Invasion 
Before It Can Approach Our Shores 


By C. B. ALLEN 


‘HIS country’s exponents of an inde- 

pendent striking force of the air, co- 

equal with the Army and Navy, sub- 
scribe to the fighter’s traditional adage that 
the most effective defense is a vigorous 
offensive. Translated into terms of safe- 
guarding the Western Hemisphere from 
foreign attack, this means that they believe 
in employing long-range bombers of the 
“flying fortress” type to prevent any inva- 
sion of the New World instead of attempting 
to deal with it after it has occurred. Conse- 
quently, they look with grave foreboding 
upon a national policy—so far as the United 
States can be said to have formulated one— 
which ignores this principle in practice 
though accepting it in theory. 

Even the present world crisis, with its 
brutally clear lessons on the effectiveness of 
air power, has not served to clear the public 
mind, or the minds of those directing our 
defense program, of dangerous misconcep- 
tions concerning this new form of warfare. 
‘There is no lack of either popular or official 
support (clamor might be a more descrip- 
tive term) for “a strong air force.” But the 
prevailing conception of this, among all but 
the nation's airmen, is, unfortunately, a 
rather vague picture of swarms of airplanes 
darkening the skies. It is a comforting pic- 
ture to those who have it—or would be, if 
only the airplanes would materialize—be- 
cause they still visualize air warfare as a 
battle in the air between opposing aircraft 
and not as warfare waged from the air. 


The first and the latest of the U.S. Navy's 
long-range bombers: At the top, the oid NC-4, 
which made the historic flight from Newfound- 
land to Europe by way of the Azores on May 16- 
27, 1919, with Commander Albert C. Read ond 
crow. Below it is today's PB2Y patrol bomber 
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‘The heroic and spectacular performance 
of the Royal Air Force in the “Battle of 
Britain" probably has strengthened the 
‘American public's misunderstanding of what 
constitutes real air power, In its admiration 
for the daring and courageous air fighters, 
who were officially admitted to be the only 
thing standing between Great Britain and 
complete disaster after Germany began her 
aerial blitzkrieg, the public has almost com- 
pletely lost sight of Britain's dire need of a 
greater air striking force—hundreds and 
thousands of bombers to blast German fly- 
ing bases and hammer, far inland, at the 
heart of her industrial war economy. 

‘Too many people, some of them sitting at 
our own defense councils, have been led to 
forget that the British problem of coping 
with air attack is totally different from that 
of America, and this has added to the con- 
fusion of our already muddled air-defense 
thinking and planning. Merely because Spit- 
fire and Hurricane pursuit planes were Eng- 
land’s salvation in the early days of Hitler's 
“total” air war, it does not follow that 
America’s safety lies in building swarms of 
pursuit ships. Yet our Western Hemisphere 
defense plan, as laid down by the Army's 
General Staff, and approved by the Pr 
dent, called for 35 percent of all the air- 
planes involved to be in the pursuit category 
Champions of real air power, as applied te 
American defense needs, viewed that pro 
portion as appalling. However, there is rea 
son to believe that it is now’ being scaled 
downward. 

“The pursuit plane,” said one Army air- 
man recently, “is, like the Army itself, in- 
valuable for the close-in defense of our 
borders, but it does not contribute one iota 
to the air power of this nation. Air power 
is proportional to numbers and types, not to 
numbers alone. Fifty thousand pistols are 
useless compared to a single rifle at a thou- 
sand yards range. The pursuit plane is the 
pistol of the air, while the long-range bomber 
corresponds to the rifle. Why wait for your 
enemy to get within pistol range, particu- 
larly when you enjoy a geographical posi- 
tion which makes it impossible for him 
use even his rifles against you until he does?” 

Long-range, four-engined bombers of the 
“flying fortress” type, with an effective op- 


113 


erating radius of 1,000 to 1,500 miles, are 
the backbone of the independent air striking 
force, as conceived by the proponents of & 
cobrdinated land, sea, and air defense pro- 
gram. They would be supplemented by 
shorter-range medium bombers in some- 
what larger numbers, with an operating 
radius of 500 to 750 miles, and by light 
attack bombers with a 250 to 375-mile 
radius, as a third line of aerial offensive- 
defense. 

‘The theory of the employment of these 
three types is that they would attack enemy 
warships, aircraft carriers, and troop trans- 
ports, three, two, and one sailing days re- 
spectively, from the coastline or advanced 
bases whence the bombers were operating. 
It is self-evident that the nation’s “air 
frontier” is extended under this system by 
just so many sailing days as its air base 
outposts are distant from the mainland. 

One tremendous advantage enjoyed by the 
flying fortresses, and shorter-range bomb- 
ers now being built to supplement them in 
this type of air warfare, is that they will 
be faster than any carrier-borne foreign 
pursuit plane, so far developed, which might 
be brought into action against them at sea. 
‘Thus, they are virtually invulnerable to air 
attack so long as they succeed in their 
fundamental mission of preventing enemy 
air forces from reaching and establishing 
themselves in New World bases. This ad- 
vantage, of course, will be lost in the case of 
the flying fortresses released to Great Brit- 
ain, which will be exposed to swift, land- 
based German pursuit ships having a sub- 
stantial edge on them in speed. 

In order for an aircraft carrier's planes to 
attack seaboard objectives, it is necessary 
for the mother ship to launch them close 


enough inshore so they will have sufficient 
fuel not only to carry out their mission, but 
to overtake and rejoin the carrier as she 
steams back out to sea. Roughly, the off- 
shore launching distance figures out to 300 
miles. Since a carrier can cover approxi- 
mately the same distance in a ten-hour 
night’s run, it is obvious that such a vessel 
must not be more than 600 miles from her 
objective by sundown of the preceding day, 
assuming that her planes are to be launched 
at dawn. Consequently, a thorough daylight 
air patrol of the 600-mile zone insures a 
one-day warning of such an attack, if not 
the certain destruction or disabling of the 
carrier; while a 1,200-mile patrol provides @ 
two-day safeguard. In either case, of course, 
bad weather and poor visibility might enable 
a carrier to slip in and deliver a serious 
attack. 

Air-defense tactics of this nature already 
have been worked out by the General Head- 
quarters Air Force of the Army, which was 
created several years ago as a half-hearted 
step in the direction of an independent 
striking force of the air, but is still subject 
to the limitations imposed upon it by a 
ground command. Such tactics would be put 
into as full-scale effect, in the event of war, 
as the limited flying equipment now pos- 
sessed by the G.H.Q. Air Force would per- 
mit, and presumably would be codrdinated 
with offshore patrols of the Navy's air 
force. 

However, the Army and Navy high com- 
mands hold many divergent ideas concern. 
ing the employment of aviation in warfare; 
known jealousies exist between the two 
services, and there is too little assurance of 
the most effective air teamwork possible 
between them if a real defense crisis occurs. 


Biggest plane in the world, the U.S. Army's B-19 could fly to Europe, drop bombs, and fly home again 


‘This should not be construed as 
any slur at able and efficient offi- 
cers who head both the Army 
and Navy; it is simply an ap- 
praisal of their unswerving de- 
votion to the traditions of their 
respective services and of their 
limited-horizon concept of air 
power as still being in its swad- 
dling-clothes role of an “auxil- 
jary service” to land and sea 
forces. 

Accepting the fact that Amer- 
ica’s air power, for the present, 
is still controlled by men with- 
out thorough understanding of 
either its limitations or possibili- 
ties, an examination of the coun- 
try’s present and projected air 
strength, together with plans 
for its use in a real national 
emergency, would seem to be in 
order. At the moment, the Army 
has approximately 3,000 air- 
planes of all types, including 
training ships and obsolete com- 
bat planes; the Navy total is 
about 2,500. By July 1942, under 
plans approved by the National 
Defense Advisory Commission, 
the Army is scheduled to have 
an overall total of 18,000 planes 
and the Navy 7,000. 

Nearly half of the Army's 
proposed 18,000 airplanes will be 
trainers, because the Air Corps 
faces the necessity of turning 
out five times the number of 
pilots it started with last sum- 
mer, as well as acquiring five 
times the number of aircraft 
then on hand. Corresponding 
Navy proportions are somewhat 
lower, because the Navy tradi- 
tionally manages to keep abreast 
of its current needs better than 
the Army, with the result that 
its air force is not undergoing 
so extensive an expansion. The 
Army's present strength in com- 
bat planes totals about 1,300; of 
these 1,000 are obsolete types by 
our own standards, and the other 
300 would be “suicide crates” in 
Europe's war because they are 
not yet equipped with protective 
armor plate for the crews, or 


Evolution of the modern Army bomb- 


er. Top to bottom: early Martin 
(1919 te 1927): Keystone (1927 to 
1932]; Martin B-10 (1932 to. 1940); 


‘and the new B-26 high-speed bomber 
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self-sealing fuel tanks, and because they 
lack adequate gun power. 

A breakdown of the Army's strength in 
combat aircraft “on hand and on order” 
shows that it now has, in round numbers, 
100 long-range, four-engined bombers as a 
nucleus for its projected fleet of at least 
1,000 such ships. In the two-engined me- 
dium-bomber class, it has 350 ships of a 
woefully outmoded type, and plans for 1,500 
such craft of modernized design and per- 
formance. In the light attack-bomber field 
it now has nothing at all, but has placed 
orders for 1,200 twin-engined craft of this 
type. On the pursuit front, the Army could 
muster some 650 obsolete ships and 200 of 
modern design—barring the fact that they 
have not yet been brought up to the Euro- 
pean standards previously mentioned—and 
expects to have a total of 2,000 to 3,000. 
In the non-combat field, it is interesting to 
note that the Army, profiting from lessons 
learned in Europe, will procure 2,000 twin- 
engined observation planes to replace pres- 
ent single-engined ships of this type now 
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considered useless in modern air warfare. 
Besides training and combat types, the 
Army's plans call for some 500 transport 
planes of either the four-engined or super- 
twin-engined type, capable of carrying 20 
soldiers each, with full arms and equip- 
ment for 24 to 36 hours combat operation, 
on nonstop flights of 1,500 miles. These ai 
craft, however, probably won't be delivered 
until 1943. What they will mean is the 
ability to concentrate a highly trained land 
force of 10,000 men on short notice at any 
“danger zone” in the Western Hemisphere 
where suitable landing fields are available. 
Hence the importance of the various air 
bases which the United States is now striv- 
ing to acquire at strategic points through- 
out the New World. Anyone with a map and 
a ruler can figure out about how many such 
bases are needed and where they should be 
located. Nor does it require a military 
master mind to see the seriousness of allow- 
ing a hostile force to establish itself at such 
bases within air striking distance of the 
United States or its defense outposts. 
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ARMY'S NEWEST MEDIUM BOMBER OUTFLIES MOST PURSUIT PLANES 


“Faster than most of the pursuit ships now fighting in Europe," is the way U.S. 


Army officers describe the 26,625-pound Martin B-26 medium bombing plane. Pow- 
ered with two 1,850-horsepower Pratt and Whitney 18-cylinder air-cooled radial 
engines, it has a speed of about 350 miles an hour and carries a crew of five. Drawing 
shows (1) tail gunner, (2) gunner in power-operated turret, (3) open bomb bay, (4) 
pilot and copilot who serves as navigator and radio man, and (5) gunner-bombardier. 


HERE'S no other engine just 

like it. With minor changes 

it becomes a top-flight air 
plane engine. It boasts many il- 
lustrious ancestors, including the 
famous Liberty Motor. It powers 
the Navy's fastest boats. 

It is, prosaically, the Packard 
500 Marine Engine. 

As rapidly as the manufacturer 
can fill its contracts for 700 of the 
engines, they are being installed, 
three to a boat, in the Navy's 60- 
mile-an-hour Motor Torpedo Boat 
fleet, or shipped to Canada for 
similar Dominion and British 
craft. 

When the United States en- 
tered the World War back in 
1917, we were caught without a 
plane motor suitable for quantity 
production, Colonel, then Major, 
J. G. Vincent, Packard vice pres- 
ident of engineering, hurried to 
Washington and laid before the 
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In 1917, workers were proud of produc- 
tion on the Liberty Motor. Before the 
ackard built 6,500 of them 


in quantity for 
in-hour torpedo boats 


ntative of the same family, the Packard 4M-2500 also is be 


The current repres 
to a unit, in the Navy's 60-mi 


@ national emergency. It is being installed, thr 
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Assembly-line production of the World War No. | 
Liberty, near the site of production today of .. « 


Aireraft Production Board his plans for a 
new plane engine, evolved from the Packard 
‘Twin-Six introduced two years before. 

Colonel Vincent and E. J. Hall of the Hall- 
Scott Motor Company of San Francisco five 
days later had pooled their ideas and de- 
signed the Liberty, closely following Pack- 
ard’s patterns. Packard built 6,500 of them. 

Not long ago, history repeated itself when 
Colonel Vincent again took to Washington 
his plans for a motor to power planes for 
the nation’s air-defense program. 

While it lost out to the Americanized Brit- 
ish Rolls Royce, it created a sensation. Mod- 
ified, it became an engine ideally suited to 


Experts note, for exampl 
these and the Liberty's 
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« ++ onother potential history-making engine, 
Femarkably similar to it in many of its parts 


fast Navy patrol boats for coast defense. 
Turning up 1,350 horsepower at its “emer- 
gency spec 00 revolutions a minute, 
ghtest engine per horse- 
power ever used in a boat, with a weight-to- 
horsepower ratio of less than two to one. 
If a chart were made of the advances 
pioneered between the Liberty and the 
4M-2500, the logical evolution of the latter's 
design would show in dozens of parts. 
After the World War, much credit for the 
victory was given to the Liberty Motor. 
Many see promise of new laurels to be won 
by the Liberty's direct descendant in possi~ 
ble future conflicts. 


"of 
it is probably the 
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“Business 


But Thrills and Adventure 
Are Merely Part of the Job 
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Photoorapha by Ki 


By EDWIN TEALE 


EADLINES in the daily press feature 
the adventure of deep-sea diving—the 
romance of sunken galleons and the 
heroism of work around disabled subma- 
rines. There is another side of which the 
average reader knows little. In the United 
States, between 3,000 and 5,000 commercial 
divers, day after day, go to work at the 
ends of life lines and air hoses. To them 
danger is a daily routine. Their underwater 
tasks include everything from entering 
flooded coal mines and cutting massive steel 
girders to placing dynamite and hunting 
for lost diamond rings. 

In recent weeks, stepped-up naval expan- 
sion and war-stimulated construction have 
brought a boom in commercial diving. 
Wherever foundations for skyscrapers, ship- 
ways for dreadnoughts, piers for bridges 
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. . « he slips into his diving suit, helped by 
his fender, Andy Filyuk. They work os o team 


puts the heavy 
hold the hi 


Reedy for his helmet, Ru 
His complete outfit weighs 


Now 


Walking o plank to o work is going 
on, the div the suit 


er looks stuffed bear 


es the 45-pound copper helmet. ond locked 
0 the breastplate brings in 


Russell goes down the ond v 
ath e darkness 


are under construction, there divers are in 
demand. 

Although one eastern company has as 
many as 100 divers at a time on its payroll, 
commercial diving is mainly a free-lance 
proposition. Individual workers find their 
own jobs. A few own diving outfits. The ma- 
jority are supplied with outfits by the con- 
tractors who hire them. Only two concerns 
in the United States, one in New York and 
the other in Boston, make diving outfits. 
Complete with an air pump, such an outfit 
may cost as much as $1,200. The heavy cop- 
per helmets can be used for decades. The 
cloth-and-rubber suits, however, wear out 
in from three to nine months. 

‘The men who wear these suits get, accord- 
ing to union scale, $20 for an eight-hour day 
in water not exceeding 60 feet in depth. 
‘The time consumed in dressing and undres- 
sing, about half an hour for each operation, 
is included in the eight hours. When work- 
ing in water deeper than 60 feet, the diver 
gets a bonus of ten cents a foot per day 
down to 75 feet; 20 cents a foot between 75 
and 100 feet, and 40 cents a foot between 
100 and 125 feet. If a diver makes only a 
five-minute dive, it counts as a day's work. 
On a one-shift job, if he makes one addi- 
tional dive after his eight hours are up, 
it counts as another day's work with double 
pay for overtime, so he gets the equivalent 
of three full days’ pay. 

‘Wages are good, but he 
earns them. A diver has 
to know something of a 
dozen skilled trades. He 
must understand pipe fit- 
ting, carpentry, rigging, 
structural iron work, dock 
building, concrete work, 
and handling dynamite. 
And he must be able to ap- 
ply his knowledge often- 
times under adverse con- 
ditions. 

‘Without fanfare or spot- 
lights, the commercial 


Going down for another dive. 
Underwater jobs may include 
the use of cutting torches, 
dynamite, and pneumatic saws. 
Russell once balanced himself 
ona cable while sawing a pile 
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With his helmet off, Russell rests between dives 


diver goes about his underwater tasks. His 
is a workaday job. But, it is a job in which 
excitement and danger always are just 
around the corner. A few weeks ago, a diver 
on the bed of the East River, in New York, 
signaled for the lowering of a huge iron 
pipe. It was almost within reach when it 
suddenly shot upward. Then it plunged 
downward, soared upward, gyrated crazily 
minute after minute. The diver came to the 
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iver's hands warm. With 
cost about $12 a pai 


(aN 
Vf WEIGHTS 


” 


Rubber mittens keep the 
ings and cla 


On his feet he may wear 35-pound iron sandals like 
those shown at the left, or heavy rubber overshoes 
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surface at top speed. There he found the 
wake of a passing Navy mosquito boat had 
set the derrick barge rocking wildly. 

Another diver, who came down on a steep 
slope, started a submarine landslide which 
buried him in muck and ooze. Shutting off 
the air-escape valve, he inflated his suit, at 
the same time signaling his tender at the 
surface to heave on the life line. ‘The com- 
bined buoyancy of the suit and the upward 
tug of the tender sent him bursting like a 
balloon out of the imprisoning silt. ‘The or- 
dinary life line used by divers will stand a 
strain of about 1,000 pounds; an air hose, 
800 pounds. 

Besides handling the life line and air hose, 
the diver’s tender assists him in dressing. 
According to the union scale, his pay is 
$10.50 a day. Divers and tenders usually 
form teams like racing drivers and their 
mechanics. They work together for years 
and often develop elaborate “shorthand” sig- 
nal systems based on jerks and wiggles of 
the life line and air hose. A new supersensi- 
tive telephone, recently introduced, has sim- 
plified communication. Because compressed 
air affects the vocal cords, making a bari- 
tone sound like a soprano, such telephone 
systems are tuned to a lower pitch, 

Another curious effect of the compressed 
air on some human systems eliminates about 
1/25 of the men who try out diving. No 
sooner do they get depth than they begin 
singing at the top of their voices. Bubbles, 
rising to the surface, show they are follow- 
ing a zigzag track along the bottom. The 
excess oxygen in the compressed air liter- 
ally makes them drunk. 

‘Most divers are thin, because wiry men 
are less susceptible to the bends, the 
dreaded disease of underwater workers. AS 
a diver descends, the increasing pressure 
dissolves the inert nitrogen gas in his system. 


AIR LINE 


Through these lines, attached to outlets in the 


wall of the pump house, air is fed to two divers 
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If he ascends too fast, the blood cannot 
liberate the nitrogen bubbles fast enough 
and they lodge in the body tissues, caus- 
ing intense pain. Old-timers believed that 
drinking quantities of beer would cure the 
bends. Nowadays, placing the sufferer in a 
pressure chamber supplied with extra oxy- 
gen is recognized as the most effective 
remedy. 

A sure way to unleash a diver’s most 
picturesque vocabulary is to remark how 
cool it must be on the bottom of a lake dur- 
ing a sweltering summer day. The truth is 
that heated air, pumped down from above, 
makes the conditions even worse than at 
the surface. Moisture from perspiration 
produce conditions akin to those you feel 
when wearing a rubber raincoat on a hot 
and humid day. Sometimes, divers pour as 
much as a quart of sweat from their suits 
after such a descent. 

In midwinter, moisture in the air line 
presents quite a different problem. One 
February day, in Long Island Sound, a diver 
was cleaning out a huge intake pipe at a 
power plant. He had been down for half 
an hour when he signaled for more air. 
‘The pump man put on extra speed. A mo- 
ment later the pressure went away up; the 
pump wouldn't budge. The tender swiftly 
hauled the diver to the surface. A dozen 
feet above the helmet, the hose began rising 
like a stick straight up into the air. Mois- 
ture in the hose had frozen into two solid 
icicles, each nearly six feet long. 

While such unexpected events bulk large 
in the diving game, most commercial divers 
pride themselves on not taking risks. In 
fact, one eastern diver, who is famous for 
tackling the toughest jobs that come along, 
always drives in from the country and parks 
his car on the outskirts of the city. It's 
too risky to drive through New York! 


Through a tiny microphone and receiver installed 
in his helmet, Russell con tolk to his tender. . . 
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Russell tells men above how to 
two, south; and so on 


ai 


@ 2{ SCUPPERS 
ays 
} 


r 
‘Ay 


Chafing overalls worn over the suit for protection 
have pockets with eyelets to drain water on rising 


«while Andy, at the other end of the line, can 


Stond 15 feet away from his microphone and answer 


125 


Making rubber bait: this rack of molds shaped like big 
grubs is about to be lowered into a tank of hot latex 


Angleworms Molded from Rubber 
Make Suckers of Poor Fish 


ISH are not hard to fool, according to a Cali- 

fornia Izaak Walton who has devised bait made 
of latex. To shape the bait he uses stainless- 
steel molds resembling worms, grubs, and other 
natural fish food. The molds are dipped in hot 
latex, then placed in an oven to harden the ma- 
terial. After the bait forms have been slipped 
from the molds, hooks and leaders are inserted 


in them, and they are then filled with a paste —_ Hooks and leaders or 


1 four dippings 
stripped off the stainless-steel molds . . 


y 


~ 


jerted, and the bait 


flavored with fish eggs. is filled with a poste to tempt fish palates 


Workers polishing a finished mural formed of pieces of colored concre 
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Jig-Saw Murals 
in Colored Stone 
Adorn Buildings 


Ors SECTILE, the art 
of creating pictures 
with carefully shaped 
blocks of colored stone 
or concrete, has been 
used by a California 
Federal Art Project to 
make murals for public 
buildings. One of the 
completed works, re- 
cently installed in the 
Oakland, Calif., court- 
house, weighed 2,100 
pounds. Because the 
colors in these murals 
are in the stone itself, 
they can be used in lo- 
cations exposed to sun 
and rain as well as for 
interior decorations. 


POPULAR SCIENCE 


Un-Natural History gi mare 


Tue LivTLe HIMALAYAN MUSK DEER. 
SPORTS CANINE TUSKS— TO FIGHT 


‘OFF EAGLES? i\ ii — 


“MAGNETIC” ANT HILLS THEY CALL THESE 
STRANGE WEDGELIKE STRUCTURES IN NORTHERN. 
AUSTRALIA, BECAUSE THEIR NARROW SIDES 


ALWAYS POINT NORTH AND SOUTH 
FALCONS KILL WITH A BLOW OF THE 


HALF-CLOSED FOOT, RETURNING AFTER 
THE KNOCK-OUT TO_PICK UP THE 
VICTIM? BUT THE GOSHAWK Kitts 
BY DRIVING HIS TALONS INTO THE 
VITALS OF HIS PREY J 


Te OSTRICH HAS A KICK LIKE A MULE~ 
EXCEPT THAT THE MULE KICKS BACKWARD, 
WHILE THE OSTRICH KICKS FORWARDS 


Tuis RED LAND CRAB, oF CHrisTMAS 
ISLAND IN THE INDIAN OCEAN, PACKS & 
PAIR OF PINCERS THAT CAN CUT THROUGH 
WIRE AS EASILY AS PLIERS! 


To.woo HIS LADY-LOVE, THE 
ADELIE PENGUIN Takés A SMALL STONE 
AND LAYS IT HUMBLY AT HER FEET/ 


APRIL, 1941 


Rubber Cord Used as Self-Starter for Light-Plane 


William Strohmeier is touc! 
rubber cord, twisted 30 ti 


powered model, William Strohmeier, 

of Lock Haven, Pa., recently demon- 
strated a new lightweight self-starter for 
engines on private planes. By turning a 
crank on the instrument panel of his Piper 
Cub monoplane, Strohmeier winds up a rub- 
ber shock-absorber cord that runs the 
length of the fuselage. Thirty turns of the 
crank stretches the cord to the required 
tension. When the energy of the taut cord 
is released, it spins a metal inertia plate 
attached to the motor. This turns over the 
engine and starts it firing. The ingeniously 
simple arrangement makes the dangerous 
operation of spinning the propeller to start 
the motor unnecessary. The mechanism can 
be used with any type of light-plane engine. 


[ Ie the principle of the rubber-band- 
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switch which will release a 
es, ond stort his plane en; 


Engine 


=/ \ 


The cord, lie o rubber-band model motor, 
is attached to the rear of the fuselage 


Strohmeier cranks up his starter. A bell rings wh 
the cord is twisted enough to spin the engine twice 


Man Without Vocal Cords Talks 
with Aid of Throat Vibrator 


IN spire of the fact that his vocal cords 
had been removed during an operation near- 
ly nine years previously, John J. Smith, of 
New York City, recently talked over the 
radio. His feat was made possible by the 
sonovox, an invention of Gilbert Wright, of 
Los Angeles, Calif. Wright’s device pro- 
duces a continuous buzzing in the throat of 
the user. When a mute's lips silently form 
the words he wishes to utter, the buzzing 
is changed into audible and understandable 
sounds. In this way, the California inven- 
tor’s mechanism enables a mute to carry on 
a conversation. 
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Hobbyhorsing 
with Sea Horses 


ORE than 25 sea horses swim about 
in a two by three-foot aquarium 
in the home of Mrs. Ada Latham, at 
. Philadelphia, Pa, Five years ago, Mrs. 
Latham started her hobby of raising 
these curious creatures when she cap- 
tured several during a visit to Atlantic 
City, N. J, She is said to be the only per- 
son in the country who has succeeded in 
breeding sea horses in a home aquarium. 
At spawning time, as many as eight or 
ten baby sea horses, hardly larger than 
mosquito larve, can be seen riding about 
in the aquarium attached by their tails 
to a swimming parent. They have hatched 
in a pouch on the male's body in which 
the female places her eggs. 

So far, Mrs. Latham has found that 
dwarf sea horses from Florida succeed Three real sea horses twining their tolls cround an 
best in breeding in captivity, In her small i™itation one in the aquarium of Mrs. Ada H. Latham 
aquarium, some of the sea horses have 
lived as long as two and a half years. 


Tea Searhorse eggs. The female deposits thom 
Sin a pouch of the male, where they hatch 
ae 


w_ 


to be the first American to suc- 
ing sea horses in a home aquarium 


‘Mrs. Latham, so 
ceed in bre 


She feeds her pets microscopic brine shrimp, 
hatched from shrimp eggs which she gets 
from California in dred form os seen ot left 
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] Forward compartment seats driver 
‘ond five passengers. 

2 Seats in lounge become single berths 
at night. 

3 Upper-deck cabin contains double 
bed and seat-berth with locker. 
Lovatory, toilet, and shower. Uni- 

4 tary coupling for utilities. 

5 Galley has range, si 
cupboards. 


Drawing by B. G. SEIELSTAD 


Bolcony leads to 


upper-deck 
cabin with double bed. 


Rear-comportment “observation 


car" seats two. 


der rear de 
Scoop leads air to engine fan and 
radistor at rear. 

10 Skylights admit light to upper- 
deck cabins. z 


6 
7 
B Hotch gives access to engine un- 
\ 
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TRAILERS ARE HOMES ON WHEELS 


OR TRAVELERS who like to satisty 

their wanderlust by touring the high- 
ways in mobile houses, Corwin Willson, of 
Flint, Mich., has designed two types of land 
cruisers which combine the comforts of 
home with the mobility of a car and trailer. 
Both include shower baths, kitchens, and 
heating units. The smaller one, 17 feet from 
bumper to bumper, has a seating capacity 
of 12 persons, and bunks for five. The larger 
one will seat 16, or sleep seven, The extra 
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space in the bigger model, labeled by Will- 
son a “Duo-Deck Dynamic House,” is pro- 
vided by the addition of an upper floor, 
which raises the roof to almost 12 feet 
above the road level. Both models have en- 
gines mounted in the rear and a special 
wheel-suspension system designed to give 
maximum stability on the road. When the 
family is living in a stationary home, the 
mobile home can be parked beside it, to 
provide additional living space. 
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Skiers Take Their Ease 
on New Cable Tramway 


A CABLE system of new design, 
called the skimobile tramway, carries 
skiers up the mile-long slope of Mt. 
Cranmore at North Conw: . HL 
Passengers ride on comfortable seats 
in an endless “train” of cars going up 

. and down a pair of tracks, at a speed 
that may be varied from one to ten 
miles an hour. Wear on the towing 
cable has been minimized by having 
the individual cars support it, and 
angle-changing sheaves are used only 
on parts of the track at angles of fif 
teen degrees or more. 


1 A band saw is (a) a musical saw played 
in orchestras (b) a saw in the form of an 
endless ribbon (c) a two-handled saw. 


When a number of duplicate pieces are 
to be made of wood or metal, a handy 
aid is a (a) shaper (b) jig (c) saw set. 


Soldering is generally done with the aid 
of a (a) fixative (b) lubricant (c) flux 
(d) drying agent. 


A Garnet paper is useful for (a) making 
working drawings (>) wrapping tools to 
keep them from rusting (c) taking the place 
of sandpaper. 


5 The operation called “turning” is done 
lathe (¢) 


with a (a) circular saw (b) 
buffing wheel (d) reamer. 


For answers see page 218. You get ten points for each one you have right. A total score of 70 is good 


Aboy 
tromway for skiers ascending its mi 


Loft, H. D. Gibson, skis af his sido, starts 
up with @ wave of the hand. A sofety device 
stops cars in nine feet if the cable breaks 


To thin shellac, you would use (a) alco- 
hol (b) linseed oil (c) water. 


Plywood (a) comes from the plywood 

tree (b) is made by bonding pressed saw- 
dust (c) consists of laminated wooden 
sheets. 


Q 4 souse resembles a chisel, except that 
(a) its cutting edge has many small 
teeth (b) it is always made of copper (c) 
its blade is curved instead of flat. 


With a drill press, you can (a) straight- 
en bent drills (b) bore holes in metal 
c) print your own calling cards. 


10 Obiects can be attached to woodwork 
most securely with (a) nails (b) screws 
(c) glue. 


oir view of Mt. Cranmore, N. H. with cable 
long slope 


To practice backing, sight over left fender at center line of rood 


Hiow Experts Teach You 
Wo Handle Your Car 


By SCHUYLER VAN DUYNE 


0 YOU drive nose first into a parking 
space at the curb? Do you open your 
car door and lean out to see where you are 
backing? Or work the steering wheel like 
a rowing machine when you turn a corner? 
If you do these things, you probably 
aren't so hot a driver as you'd like to be. 
It may not be your fault, either, but the 
fault of the person who taught you to drive. 
Unlearning bad habits is the answer, or, 
if you are just learning to drive, mastering 
good habits at once. To aid you, PoruLar 
SciENCE asked Milton D. Kramer, in charge 
of the traffic center and driver safety pro- 
gram at New York University’s Center for 
Safety Education, to outline a series of 
steps by which anyone can improve his 
driving technique. 
He recommends first that you make your- 
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‘WHITE 
FLAG 


1g" STIFF WIRE 


RUBBER 
SUCTION CUP 
/ 


This easily made flag, at- 
tached to the fender by a 
suction cup, will help you 
master backing technique 


self a set of simple markers 
out of wood dowels. You'll 
need four, set in blocks of 
wood, with pieces of cloth 
tacked to their tips. They 
should be about four feet tall. 
In addition, get an 18-inch 
length of stiff wire and 
tach one end to a rubber suc- 
tion cup obtainable at the 
five-and-dime store, and tie 
another small square of white 
cloth to the other end. 

This is all you need, ex- 
cept for a little-used street 
with a white traffic line down 
the middle. Fasten the suc- 
tion-cup flag to your left rear 
fender as shown in one of the 
accompanying illustrations. 
Get in your car and set the 
left wheels on the white line. You are ready 
for Lesson No. 1: simply driving back and 
forth on the line. 

If you're like many drivers, you probably 
oversteer while backing and understeer go- 
ing forward. Another common backing 
mistake is opening the door and leaning out 
to see where you're going. Never do this; 
first because it’s dangerous; second, because 
you cannot develop steering skill while 
‘some of your muscles are trying to keep 
a heavy door from swinging. 

For proper backing, stick your head 
out of the window and look back. Here is 
where the fender flag is useful. Sighting 
over the top of it at the white line on the 
road behind your car, practice keeping your 
course with very slight movements of the 
wheel. This will prevent getting far off the 
line, and make it easier to get back. 

Now go forward, Fix in your mind's eye 
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the direction your car must go to stay on 
the line. Stop and check your position on 
the line occasionally. Keep driving forward 
and back until you can stay on the line. 
It will take a lot of practice, but you'll wind 
up with a new sense of control over your car. 

Do you know how to turn a corner, and 
that the proper way to make a right turn 
isn’t the same as that for a left? For 
practicing right turns, set one of your flags 
exactly on the corner of an intersection. 
Approach the intersection in the right-hand 
lane and wait until your front wheels are 
opposite the flag before starting to turn. 
As in all forward driving, your hands should 
be placed at positions corresponding to 10 
and 5 on a clock dial. Beginning the turn, 
move the wheel with both hands at first. As 
the left or 10-o'clock hand passes the center 
line of the wheel, bring the right hand up 
and over, grasping the wheel where the 
left hand was. Continue the turning motions 
by a hand-over-hand method as far as 
needed, then reverse the process to straight- 
en out. Always hold the car speed down on 
a turn to the point where you can easily 
steer it around without going into the 
wrong side of the cross street. 

For proper left turns, you start turning 
sooner, just when the front wheels are op- 
posite the cross walk. You'd be surprised 
how placing a marker right on the cross- 
walk will help. Your left-turn approach 

should be from near the 
center of the street. Again 
use the hand-over-hand 
method. 

Turning your car around 
in a narrow street is a 
simple operation, yet too 
many make a hard job of 


WHITE FLAG HOW THE SIMPLE 
" WOOD MARKERS 
WOQ? DOWEL TO PRACTICE WiTH. 
\ ARE CONSTRUCTED 
STRING 
OR 
TAPE | 


DRILL HOLE IN. 
BASE TO TAKE 
THE DOWEL 


is 
ich 
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it. Don’t start the maneuver, for example, 
from the middle of a narrow road unless 
you like to waste elbow grease. Make sure 
no traffic is approaching from in front or 
behind. Then turn the wheel left rapidly. 
Hold it there until you are just short of the 
opposite curb, where you halt. Get in re- 
verse and immediately start turning the 
wheel hand-over-hand as far right as it will 
go while you inch your car back. When the 
wheel is turned fully, let the car back faster 
and again stop just short of the curb. Start 
slowly forward again, once more reversing 
the wheel position. 

That's all. You're around. You'll find 
few streets that require more jockeying 
than this. Yet repeatedly you'll see drivers 
jockey a half dozen times on such a ma- 
neuver. The secret of the simple turn lies 
in getting the shortest possible turning 
radius out of your front wheels on each 
stage of the job. 

Practice of angle parking again calls for 
your four tall stanchions, Set them up to 
define the space between two imaginary 
cars parked diagonally at the curb. It's a 
good idea to tie light strings between each 
side pair to show you where the sides of 
the cars would be. 

‘Now approach the standards slowly, driv- 
ing along near the center of the street on a 
line about six feet out from the outer pair. 
Don't turn in until you know your rear 
wheels will clear the imaginary car at 
the right, but soon enough so that your 
front bumper will get by the car on the 
left. If it cannot be done, you were not far 
enough out as you approached. Practice will 


Dr 


ing Lessons Step by Step 


ERE’S a complete course in better 
driving, as outlined by experi- 
enced teachers. The various steps 
should be mastered in order as given, 


. Adjust driver's seat for yourself. 
Learn the purpose of all controls. 
Learn to start motor. 

Starting and stopping—low gear. 
». Shifting to second and stopping. 
Shifting to high and stopping. 

. Shifting from high to second, low. 
Backing. 

. Driving on a painted line. 

). Right turns. 

. Left turns. 

. Turning car around. 

. Angle parking. 

|. Parking in space at curb. 

. Starting and parking on a grade. 
. Open-highway driving. 

. City-traffic driving. 


1 
2. 
3. 
4. 
5. 
6. 
1. 
8. 
9. 
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With four flag ston- 


hions and a little. 
jou can 
@ car 


illustrated i 
diagram at the right 


show how far out in the street this should 
be for the car you are driving, and also 
how far out for the width of the parking 
space that is available. This type of parking 
must be mastered if you would avoid fender 
damage to your own and other people's cars. 

‘There is still another parking maneuver 
that even drivers of long experience stumble 
over, and your standards will help you 


Angle parking, too, is on art. The secret is 
to approach from far enough out in the street, 
cond fo cut your wheels at just the right 

to clear the cars on either side of the space 
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master its tricks, too. It is 
the apparently simple job of 
getting into a narrow space 
between two cars parked flat 
against the curb. 

Let the standards again 
represent the space where 
you wish to squeeze your 
car in; say, 25 feet to start 
with. You can dive into this 
with your front wheels, but 
they'll have to come out again 
before you'll ever get your 
rear wheels in too. So why 
not do it the right way? Here 
itis: 

Drive up close beside the 
forward imaginary car so 
that your rear bumper is ex- 
actly opposite its rear bump- 
er—in this case the forward 
pair of standards. Turn your 
steering wheel sharp right. 
Back up until the flag at the 
curb behind you is directly 
in the center of your rear- 
view mirror as you sit nor- 
mally at the wheel. Instant- 
ly straighten the wheels. 
Back until the right tip of your front 
bumper is just past the left tip of the rear 
bumper of the car ahead. Cut your steer- 
ing wheel sharp left, and continue back 
again until the front of your car is close 
to the curb. Straighten your front wheels 
and center your car in the space. 

It sounds hard to do. But you'll find it's 
easy when you know how. 

Kramer points out that the 
University’s driving course is 
considerably longer than this, 
but that mastery of these 
maneuvers is of utmost im- 
portance to the making of a 
skillful driver. Furthermore, 
no matter how long you've 
been driving, if there is room 
for improvement, it’s likely 
to be in one of these de- 
partments, 

In addition, he 


cautions 
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beginners as well as those driving new cars 
to familiarize themselves thoroughly with 
the driving controls and mechanism before 
setting out for the first time. Learn to de- 
press your clutch before starting your 
engine, to lighten the load on the starter and 
battery. Know your driving hand signals 
and traffic regulations. Get so that you can 
perform all driving motions without looking 
at your hands and feet before you even 
start your motor for the first time. 

‘At this point the beginner should master 
the art of starting in low gear and stop- 
ping again, thus avoiding the common mis- 
take of getting directly into high before 
he is ready. He should start and stop many 
times—always using low—before going on 
to second, where he should return to a stop 
again many more times before trying out 
third gear. When he can shift with skill 
from low to second to high and stop, then 
he should learn to go back down the scale— 
or from high to second to low and stop. If 
the practice street is short, his instructor 
should do any necessary turning around of 
car while the student watches closely 
so that he will be better able to make the 
maneuver himself when the time comes. 

‘The next seven lessons already have been 
described, and the entire series is enumer- 
ated onpage135. Underthe carefully worked- 
out program, each lesson prepares you for 
the next, and experience has proved that 
leaving out or skipping rapidly over any 
of them makes a big difference in the 
ultimate driving skill of the beginner. 

Above all, learn to drive with a com- 
petent instructor, and just because you 
eventually get your license, don't think you 
are all set for the races. The drivers with 
the best traffic records are the race drivers 
themselves, who always drive on the high- 
ways with top skill and caution. 


Wes 


INTERSECTION 
oo=ae 


In making a right turn at an intersection, stay 
well over to the right, When your front wheels 
‘ore even with the corner, cut close to the curb 


neg 


For @ left turn, stort turning sooner—when 
your front wheels in with the cross walk, 
wing wide, passing near center of intersection 


A Tip on Backing: Ben's Opsn the Car Door and Lean Out 
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LYING sparks, made by holding a piece 

of steel against a high-speed grinding 
wheel, now safeguard the quality of the 
many kinds of steel used in motor cars. 
Working in a darkened laboratory, expert 
metallurgists of the Buick inspection de- 
partment observe the shape and brilliance 
of the incandescent particles. By this speedy 
and simple test they find out just what in- 
gredients the steel contains—and how much 
of each. 

Even an untrained eye, they point out, 
can distinguish widely different types of 
steel by the spark test. Luminous particles 
from low-carbon steel are spikelike and con- 
tain few forks. As the carbon content in- 
creases, so does the branching intricacy of 
the spark pattern. High-carbon steel yields 
a beautiful “bushy” display, in which burst- 
ing sparks scatter particles that explode 
again, like Fourth-of-July skyrockets. 

‘A skilled operator using the same test 
will accurately estimate the amount of car- 
bon in the steel, up to 30 percent, within 
two one-hundredths of one percent. He also 
recognizes the characteristic sparks of such 
alloy ingredients as manganese, chromium, 
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Ernest R. Becker, spark 
lurgicol laboratories, trying out a sample of steel 


molybdenum, silicon, nickel, and tungsten. 
Manganese steel, for example, gives sparks 
of high temperature and great brilliance, 
while sparks from chromium are less bright 
near the wheel and the stream is thinner. 
‘The amounts of these materials, too, are 
revealed by the spark test. When a metal- 
lurgist must differentiate two complex al- 
loys of very nearly the same composition, 
which is the most difficult of his jobs, he 
uses standard bars of known make-up for 
comparison. 

In the Buick laboratory, spark testing 
serves three important purposes. It tells in 
@ moment whether a delivery of raw ma- 
terial conforms to the car manufacturer's 
rigid specifications. It guards quality dur- 
ing manufacture—not replacing, but sup- 
plementing chemical analysis. Finally, it 
bars any possible mix-up through which a 
wrong kind of steel, outwardly indistin- 
guishable from the right one, might be 
used in producing a part. The spark test 
shows in a jiffy whether the metal is king- 
bolt stock, steel for transmission gears, or 
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is the spark stream from a piece of low-carbon steel rated 1010 by the standard of the Society of 
Automotive Engineers, with a carbon content of .05 to .I5 percent. The stream is thin, with few bursts 


‘As the carbon content increases, the spark stream thickens and bursting particles form forklike pat- 
terns. This is SAE, 1050, 45 to .55 percent carbon. Expert testers rate samples within .02 percent 


Be a spark-tester! Read the second paragraph of this article again, look at the pictures above for com- 
parison, and tell what kind of steel made the sparks shown below. The answer is at bottom of next page 
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high-carbon steel used for spring clips and 
washers. 

Take kingbolts, upon which hinge the 
front wheels of your car—and your life. 
Since they must not break, they demand a 
soft but tough core, devoid of any high- 
carbon steel. To make sure that none is 
present, the spark test is applied to 100 
percent of kingbolt stock. Transmission- 
gear steel likewise is all spark-tested, while 
a percentage of samples suffices for tests of 
torque tubes, washers, and rivets. 

Spark testing is an art, and its accuracy 
depends upon the skill of the observer. The 
selection of the wheel, the speed of its revo- 
lution, and the amount of pressure in mak- 
ing contact all play a part in producing a 
spark stream that is easy to interpret. 

Sparks from the grinding wheel actually 
are small chips of the metal, flying off at 
a temperature high enough to make them 


140 


Charles Flewelling, 
‘one of Buick's ace 
spark-teste uses 
@ hand grinder for 
checking a batch of 
material in the en- 

jine plant, to make 
Sore of quality ond 
to guord against 
@ mix-up in stock 


glow. According to one theory, sudden es- 
cape of a gaseous oxide of carbon from 
within a molten globule causes its explosion 
and scatters smaller particles. At any rate, 
carbon seems to be necessary for producing 
“bursts” of sparks, which rarely occur with 
pure iron. 

Some soft, nonferrous metals, including 
copper and aluminum, do not spark at all 
in air. For this reason, certain copper alloys 
are employed in making tools for use in 
powder plants and other factories where 
there is an explosion hazard. 


(The spark stream shown in the picture 
at bottom of the preceding page was made 
with high-carbon steel, rated 1070 in the 
S.A.E. scale, with .65 to .75 percent carbon. 
Note the “bushy” appearance of the display 
and the skyrocket effects produced by re- 
peated explosions of particles.) 
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Light Beams from Tester Show Wheel Alignment at a Glance 
zs ae 2 Oi, WuHeeL alignment, im- 


portant to steering ease and 
the life of the tires, gets a 
thorough check in a testing 
device recently exhibited at 
Chicago. Wear on the sus- 
pension parts at the front 
end of a car is also plainly 
revealed. Light beams from 
three lenses flash front, side, 
and rear measurements on 
a screen visible both to a 
garage mechanic and his 
customer. Thus a car owner, 
may see for himself when 
repairs or adjustments are 
required, and will under- 
stand what he is paying for 
when he gets his bill, 


Lenses on the apparatus flash light beams on a c: 


Portable Trap for 
Speeders Clocks 
Them Electrically 


‘THERE's no use arguing 
with the motor-cycle cop if 
you run afoul of an electric 
speed trap introduced by 
traffic engineers of Detroit, 
Mich. Twelve feet apart, a 
pair of wires cross a high- 
way lane. As a car passes 
over each wire in turn, an 
electric mechanism auto- 
matically measures the time 
interval, and registers the 
car's speed in miles per 
hour. Inexpensive and port- 
able, the devices can readily 
be set up at intersections or 
school approaches. 


Light in weight, the speed checker can be quickly set up where d 


Hollow Tire Wrench 
Holds Wheel Nuts 


WHEN a motorist has a flat, a 
“magazine wrench” makes quick 
and clean work of changing a 
wheel. A screw-driver tip pries off 
the hub cap without marring it. 
Then the wheel nuts, as fast as re- 
moved, pop into a magazine in the 
hollow tool. Fed back in attaching 
a spare wheel, they automatically 
are released from the magazine as 
they are tightened, one by one. 


Aoannst 
nore 


SPRING LATCH 
RETAINS NUTS 
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HELPS FOR MOTORISTS 


1] LUBRICATING DOOR LOCKS with a little fine- 

ly flaked graphite is one of the most 
effective ways of keeping them from stick- 
ing. To get the material into the keyhole, 
dip an ordinary soda straw into the supply 
of graphite, then pinch the end so the 
straw will fit into the keyhole. Blowing 
into the other end will force the material 
into the lock of your car door, a little of 
it getting into every corner of the lock 
for a perfect job of lubrication—A.H.W. 


2A SIMPLE HOLDER for installing horseshoe 
washers on valve stems and other spring- 

tension units can be made from a 14” strip 

of sheet metal about 4” wide. Shaped like sturr eno oF soa sTRAW 

sugar tongs, and with the ends cupped as WITH FLAKE GRAPHITE, 

shown, the holder easily grasps the washer 

for setting in place, without any danger to 

the worker's hand should the valve lifter ,, 

fail during the job.—N.W. o- om 


3 DUST WILL NoT COLLECT in the nozzle of 

the service-station air-hose adapter if a 
flap made of inner-tube rubber is wired 
securely in place as indicated in the draw- 
ing. Taking but a few minutes to make, 
the attachment will prevent dirt from en- 
tering valves while tires are being pumped 
up. The flap bends back easily on contact 
with the side of the tire valve stem.—O.R. 


4 WITH A TROUBLE LAMP made from an old 
illuminated fender guide, you always ‘ow eneed coven 

have power on tap for night repair jobs. ‘BY HAMMERING 

Jaw-type terminals on the wires shown in 

the diagram will facilitate connecting the 

unit to your car's electric system. Remove 

the translucent globe from the lamp for (——— 


better light.—D.L.G. i eas) PATTERN FOR 
RUBBER FLAP 


REMOVE 
/Fenoen 
euise 
@ fens 
Eraséine 
\p tone 


CONNECT 
TO uVE 
wire 


wire 
BINDING 


INNER-TUBE 
RUBBER FLAP 
PROTECTS AIR~ 
HOSE NOZZLE 
FROM DIRT 
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AND SERVICE MEN 


O) 


INNER-TUBE RUBBER 
BANDS STRETCHED 
AROUND TC 

DF ENGINE STUDS 
PREVENT CUT 


STRIP OF RED CELLOPHANE 
CEMENTED TO GLASS COVER 


SPEED-INDICATOR 
POINTER 


RRR 
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5 FISHPOLE ANTENNAS, often raised above the 

level of your garage doorway, may get 
broken against the door frame or the ceil- 
ing of the garage if not lowered before 
driving your car in. A wire stretched over 
the driveway between two posts of required 
height will strike the antenna if too high, 
setting the antenna swinging as a warning 
to lower it to safety—L.D. 


6 RUBBER BANDS cut from an old inner tube 

and stretched around the engine studs 
while the head is removed for work will 
protect the hands and fingers from scratch- 
es and cuts against the sharp stud threads, 
Make the bands wide enough to cover the 
threads and curve over the ends of the 
studs.—H.A. 


7 A RED CELLOPHANE STRIP cut from the tab 

of a cigarette package can be made into 
an effective warning marker for your 
speedometer. Cement a’ short piece of it on 
the glass over the numerals representing 
the maximum speed limit of your com- 
munity. A glance at your speedometer 
pointer while driving will always show 
whether you are staying safely below the 
limit —P.L.F. 


@ HOMEMADE WIRE TERMINALS can be turned 

out in a jiffy with only a hammer and 
a soldering iron. Using short pieces of stiff 
copper wire, bend them and pound them 
flat as shown in the drawing, and solder 
the wire leads for a permanent contact. 
‘The terminals thus formed make handy 
connectors for many car accessories such as 
cigarette lighters, fans, turn signals, etc.— 
cw. 


143 


“IIL be eternally god-b 
thing about this plac 


GUS almost muffs one 


" Ey!” 
H Gus Wilson looked around from 


the workbench in his Model Garage 
shop and saw Silas Barnstable standing be- 
hind him, the light of conflict in his faded 
blue eyes and his whole five feet four inches 
of skinny frame bristling truculence. 

“Hey yourself,” Gus said mildly. “And 
how do you like it?” 

“Tl be eternally gad-busted if I like any- 
thing about this place!” Barnstable squeaked. 
“Just because I've been foresighted enough 
to lay by a few dollars don’t mean I'm one 
of these millionaires who like to get skinned. 
_ 

Old Silas has been sitting pretty ever since 
he sold his farm to a building speculator 
back in the boom days of the Easy-Money- 
‘Twenties, but he’s a tight old cuss, and he 
puts up a roar about his Model Garage ac- 
count regularly each month. “You'd better 
go in and talk to Joe Clark,” Gus suggested 
pleasantly. “He makes 
out the bills, you know.” 

“Tt ain’t a bill I’m 
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By MARTIN BUNN san, 


kickin’ about this time,” Silas told him, 
though your bills always are ‘way too high, 
But what I say is, when you charge a man 
for a job, why don't you do the job right?” 

“We aim to do all our jobs right,” Gus 
said. jut we're human, \d so once in a 
while we don’t hit the bull's-eye—and you 
know mighty well that when we miss we 
always make good. Just what's biting you, 
anyhow ?"" 

Silas produced a pipe from his pocket and 
went through the motions of searching for 
his tobacco pouch. “Gimme a fill, will you, 
Gus?" he asked. “I must have gone and left 
my tobacco home.” 

Silas never has any tobacco on him—not 
when he thinks there's a chance of cadging 
a pipeful from some one. Gus grinned and 
handed over his can of “Delight.” The old 
fellow loaded the bow! of his briar, tamping 
the tobacco down hard with his bony fingers 
to get as much in as he could, Then he bor- 

rowed a match and fired 
up. “You know how I 
" he said after he had 
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taken a few puffs. “When I don't get what 
I pay for I raise the devil!” 

“T’'ve noticed that,” Gus admitted. “I've 
also noticed that you usually raise the devil 
even when you do get what you pay for. 
Well, what is it now that you think you've 
paid for and haven't got?” 

‘Yesterday,” Silas explained, “I brought 
my car in here because the last couple of 
weeks the motor’s been missin’ every time 
I drove over 35 miles an hour. You wasn't 
here—gallivantin’ around downtown some- 
wheres, I suppose. So I told that new me- 
chanic of yours about it. He run up half an 
hour time on me foolin’ with the motor, and 
then he says the car's all right—just needed 
a little tightenin’ up. But it ain’t all right. 
Soon as I get out on the open road and speed 
up to 35 she starts missin’ again. So now, 
by heck and by gosh, I want . . 

“All right, all right!" Gus said. “You'll 
get what you want if it's coming to you.” 
He raised his voice. “Bill, what work did 
you do on Mr, Barnstable’s car yesterday?” 

Bill, the new mechanic, stuck his head out 
from under the bus he was busy on. “Checked 
the plugs, distributor, condenser, points, car- 
buretor, and ground strap,” he reported. 
“Tightened up a few connections. Then I 
tested her out, and there wasn't any miss.” 

“Road test?” Gus queried. 

“Nope,” Bill said. “I didn't see any need 
for one, Engine didn't miss when I speeded 
her way up.” 

“Til have a look,” Gus told Silas, and led 
the way out to where the car was parked. 
He got in and stepped on the starter, then 
raced the engine. It ran smoothly and even- 
ly. “Hop in,” he said to Silas. “We'll go for 
a little ride. 

He drove slowly for a few blocks. The 
engine still ran smoothly. Then, at the foot 
of a long and fairly steep grade, he pressed 
down on the accelerator pedal 
and watched the speedometer 
hand. When it got to “35” 
the engine seemed to miss. 

Gus slowed down to 30, and 
the miss disappeared. He 
speeded up, and the engine - 
lagged again. And now he 
noticed something else. 
“You've got a bad case of 
shimmy,” he told Silas. 

“You mean that bouncin’ 
around like, up front?” Silas 
asked. “That don’t do me any 
hurt—I ain't a scorcher.” 

“You ought to have it fixed 
up,” Gus persisted. “You don’t 
have to be a ‘scorcher’ to be 
inconvenienced by hard steer- 
ing and to be put out of pock- 
et by the excessive tire wear 
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caused by a bad shimmy. Well, you're 
right for once—your engine misses at 35. 
Let's go back to the shop and see what's the 
matter with it.” 

Back in the shop Gus went over wiring, 
carburetor, and ignition without finding any- 
thing wrong. “That shimmy has something 
to do with the engine missing,” he decided. 
“Let's see now- 

It took him 15 minutes of careful checking 
to locate any trouble. The inside ear of the 
exhaust-manifold flange, which couples to 
the exhaust pipe, was badly cracked. 

Bill scratched his head. “Now what do 
you think of that!” he exclaimed. “I should 
have found it, but I didn’t. But why the 
dickens does that make the engine miss 

“T haven't said it did,” Gus replied to his 
helper. “In fact, I don’t think that motor's 
missing at all.’ 

Bill looked puzzled. “But you tested it...” 

“All right, I tested it. And I was wrong 
about the miss," Gus admitted. “Look, here's 
what happens: That car runs fine up to 35 
when two things suddenly go wrong. First, 
the wheels start to shimmy. Second, the 
engine speed is just right to shake the motor 
at the right speed to start the exhaust pipe 
swinging so that a real crack opens up 
periodically in that broken flange. ‘That lets 
some exhaust gas pop out. 

“The shimmy tends to slow the car. ‘The 
popping sounds like a miss, The effect on 
your ears and other senses is just like that 
from a missing motor. See?” 

Bill, astonished, admitted that he saw. 

“Hey!” Barnstable snapped. “That's goin’ 
to be an expensive job, ain't it?” 

“You needn't worry about that,” Gus as- 
sured him. “All you'll have to pay for is 
the work Bill did on your car yesterday. 
‘This job is on the shop.” 

Old Silas looked relieved—and then a 


jut why the dickens does that make the engine miss?” Bill asked 
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crafty look crept into his face. “I call that 
fair, Gus—downright fair!” he said. “And 
while you're at it, you'll fix up that shimmy, of 
course—without chargin’ me anything extra 
for it.” 

“We will—NOT!” Gus said. “If you want 
that shimmy fixed you'll have to pay for it.” 

Barnstable hesitated a long moment. 
“What'll it cost?” he asked at last. 

“Depends on what's the matter,” Gus 
said. “But whatever it 
costs, it'll be less than 


of shimmy, but the immediate cause of them 
all is the same—vibration of the front wheels 
from side to side or up and down. You al- 
ways can spot it by a jerky motion of the 
steering wheel. Now let’s—" 

“Hey, wait a minute!” Bill said. “What 
are these different kinds of shimmy you're 
talking about?” 

“What is this—a lecture?" Gus demanded. 
“Well, there's what they call critical-speed 

shimmy—it’s caused 


wearing out your tires 
and shaking your car 
to pieces costs.” 

“Well, you might as 
well do it, I suppose,” 
the old fellow said. 
“But just you remem- 
ber that I'm a danged 
good customer of this 
garage, and that I'm 
dependin’ on you to do 
the fair thing by me!” 

“O.K.," Gus said. 
“We'll have your bus 
fixed and ready for you 
by noon tomorrow." 

Bill looked downright embarrassed when 
Silas Barnstable had gone on his way. “I 
guess you're thinking I muffed that chance 
Pretty badly,” he said to Gus. 

Gus grinned consolingly. “I muffed it a 
bit myself. If I'd just stepped on the gas 
harder when I thought that car began to 
miss, I'd have seen where I was wrong at 
once. Don't let a little thing like that worry 
you—you're catching on fine. Always 
worked in a big shop before this, didn't 
you?” 

Bill nodded. “My job was on engines,” he 
explained, “and I always had to stick right 
to my job. Never had much of a chance to 
learn anything else. Even if I'd road-tested 
old Barnstable’s car I doubt if I'd have 
clicked on the dea that just a case of 
shimmy would make his car seem to lose 
power.” 

Gus lighted his pipe. “Shimmy’'ll do quite 
a few things to a car,” he said. “Tell you 
what—-let's both work on this job of chasing 
the shimmy out of Silas'’s wheels. That'll 
give you a chance to get a line on that sort 
of work. After we've finished that, you 
can go ahead by yourself on brazing that 
manifold ear. 

“Swell!” Bill agreed. “But, say—before 
we start. T know what shimmy is, of course, 
but what causes it, anyway? And just what 
does it do to a car?” 

Gus tipped his long-peaked cap over his 
left eye and scratched his right ear. “What's 
the cause of shimmy—? Say, Bill, that's 
sort of a big order! There are several kinds 
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GUS SAYS: 


Ever see a car made? Well, | have. 
One thing that impressed me was 
the number of parts that don’t get 


jo your car. Inspectors all along 
the line eagle-eye the materials, 
and do they like to toss things into 
the ash can! Just one more reason 
why cars are so good these days! 


by some part of the 
steering system vi- 
brating in harmony 
with some other part 
of the car, often the 
engine. That's a mean 
little devil to chase, 
but the vibration isn't 
bad, and it doesn’t do 
any real harm. Then 
there's low-speed 
shimmy—it disap- 
pears when you speed 
up over 30. Sagging 
springs or something 
loose in the steering 
system are the most 
common causes of that variety. 

“And then there's high-speed shimmy—the 
kind you get at 35 or over. A lot of things 
can cause it. Loose wheels or loose steering 
connections, too much or too little toe-in 
of the wheels, broken or even weak leaves 
in the front springs, and shock absorbers 
that aren't doing their job right are some of 
them. But I've found that the front tires 
are the most likely cause—tires which aren't 
inflated enough or are inflated unequally, or 
which throw the front wheels out of balance. 
So let's have a look at Silas's front tires.” 

Bill jacked up the front end of the car. 
Gus began turning one of the wheels—and 
started to laugh before he had completed 
the first turn. Silas Barnstable is no part 
of a spendthrift, and he never lets a tire go 
until he has squeezed his full money's worth 
and a little more of service out of it. Gus 
pointed to two large vulcanized patches, 
about six inches apart. 

“That one was a push-over,” he said. “No 
use of us looking any further—there’s the 
cause of this shimmy. I'll bet that each of 
those patches weighs a couple of ounces.” 

Bill examined the patches and shook his 
head doubtfully. “You're right, I suppose,” 
he said, “but I'm darned if I can see how 
a couple of tire patches can set up enough 
vibration to do any real harm.” 

“They can cause shimmy, and wear out 
your tires, and shake the daylights out of 
your car,” Gus insisted. “Im not much of a 
one for triple-jointed words, but it’s a mat- 
ter of centrifugal (Continued on page 218) 
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Running Down Noises in Cars 


FINDING THE SOURCE of noise in a car is 
the purpose of the supersensitive sound de- 
tector shown below, being used by a Ford 
Motor Company engineer. Touched against 
a noisy metal part, it picks up and measures 
vibration velocity, thus helping locate the 
mechanical part causing the noise. 


of vibrations 


This "sound detective" finds causes 


Driving Mittens Glow 
To Aid Hand Signals 


DRIVING MITTENS with their 
backs chemically treated to 
glow in the dark have been 
introduced for motorists. Be- 
sides being useful for giving 
hand signals to following 
drivers, the mittens provide 
enough light to show up the 
keyhole in a car or garage 
door. Exposed to a strong 
light momentarily, they are 
said to show the ground for 
several yards around, and still 
give off light after two or 
three hours. They are avail- 
able in several sizes. 
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No tools ore needed to put this light on your auto 


| 
| | 


The ring is a vacuum cup, which holds lamp in place 


Spotlight Attached by Suction 


No HoLes need be drilled, and no tools are 
needed, for attaching a new automobile spot- 
light. Instead, a suction cup is permanently 
fastened to a convenient spot on the wind- 
shield, and the lamp housing is attached to 
this. It is adjustable by hand for various 
angles and can be removed to serve as an 
emergency light for nighttime repairs. A 
special switch gives steady light by turning, 
and intermittent light when pushed, 


Besides helping to guide the following driver, ot shown, glowing 
‘enough light to locate 2 keyhole in a garage door 
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Horn Toots Your Own Tunes 


MELovY-MINDED motorists can make up 
their own tunes or play familiar bars with a 
new three-note horn set recently introduced. 
Easily mounted under the hood of your car 
and connected to a three. 
button keyboard that 
clamps on the steering 
column, the music maker 
plays single notes, or two 
or three at once. Sheet 
music is provided for those 
who wish to extend their Every motorist is his own composer 
repertory. with this horn, Keyboard is ot left 


Powerful Fender Spreader 
Aid to Repair Men 


A POWERFUL fender spreader for auto- 
mobile-body repair men is designed for at- 
taching to all hydraulic jacks having 1- 
inch pipe fittings, Adaptable for close work 
where wide spreading is necessary, the jaws 
have a minimum clearance of 1% inch and a 
maximum spread of 19% inches. The travel 
of the hydraulic ram that powers the 
spreader is 6 inches. ‘The unit is particularly 
useful for spreading between a car fender 
and fender well. 


A any fence fered a ettaches 
to li i 
193 incher ond closes to 1% inch 


New Lift for Cars 
Uses Principle of 
the Inclined Plane 


Burtt on the principle of 
the inclined plane—an idea 
as old as the pyramids but 
entirely new in auto hoists 
—a new lift differs radically 
from the conventional hy- 
draulic-piston lift as well as. 
from other types. It actual- 
ly rolls the load uphill to a 
convenient working height, 
keeping the car level at all 
times. Power required for 
its operation may be fur- 
nished by hand or by an 
electric motor, while instal- 
lation requires no trench 
digging or underground 
equipment. 


This outo has been rolled up hill, while staying on the level, by 
means of the two inclined planes, one at either end of the lift 
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IGHT different games—active, com- 

petitive games—can be played on 

this portable court or giant game 
board. Its novelty alone is sufficient to 
make it the center of attraction at any 
party, and its uses are so many and 
varied that it won't lie idle for a minute 
so long as there is anyone around to 
play with it. 

The court is made in four sections, 
each 3° by 6’. When these are laid end 
to end, they form a shuffleboard court, 
as illustrated at the upper left of the 
facing page. This same arrangement is 
also used for a tenpin alley. If they are 
placed so as to form a 6’ by 12’ rectangle 
and are fitted with wickets and stakes, 
disk croquet can be played, as shown in 
the photograph on page 149. Other set- 
ups serve for the remaining games— 
bounce, darts, bullboard, twelve-hole, 
and quoits. While only eight 
games have so far been ar- 
ranged on the court, many 
more could be worked out. 


EQUIPMENT FOR EIGHT GAMES 


The fact that the court is portable 
Permits it to be used outdoors in fine 
weather and indoors, if space is avail- 
able, at other times. In addition to being 
great fun at home, it is an ideal outfit 
for camps, play groups, resort hotels, 
recreation centers, and country clubs. 

When the game court is to be stored 
or transported, all the equipment can 
be packed between the sections, for 
each section is really a shallow box. 
‘Two of the sections are used as boxes 
and two of them as lids. When filled, 
each pair of sections is held together 
by means of boards bolted on the ends 
with sixteen toggle bolts, as shown in 
one of the photographs on a following 


page. 

Each section is constructed of a 3’ by 
6’ piece of %” thick five-ply veneer 
(plywood). This is a stock size, 50 


‘The possibilities and combi- 
nations are almost endless. 


Hi i 


j 
Vv 


which 
illustrated on the facing pog 


The first is shuffleboard; # 


second (lower left), bullboord 


played with bags of sand; the 


third, bounce aloes with table- 


tennis balls. 


photo below 


151 


siogoiece 
Sin Pane 


outs Senco same 


ow 


HOLES FoR THE STAKES 
N\ ARE CENTERED ON THE. 


08 


‘SEALE IN INCHES FOR LAYING GUT CouRT 


DOUBLE UNES S10 
HERE 10 SECTIONS 
MEET 
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[OUD VIEW OF EACH SECTION a 


there is no cutting or 
waste. A frame of 2” 
by 2” wood with out- 
side dimensions of 3’ by 
6’ is either screwed to 
the plywood or fastened 
on with dowels and 
glue. If screws are 
used, they should be 
heavy flathead wood 
screws, well counter- 
sunk and with the de- 
pressions filled with a 
good grade of crack 
filler or plastic compo- 
sition wood—not putty. 
‘When the crack filler is 
hard and dry, it is 
sanded flush to provide 
a smooth playing sur- 
face. The screws (or 
dowels) must be s0 
spaced that they will 
not interfere with holes 
that later must be 
drilled in the fram 
The spacing of those 
holes is shown in the 
long and short edge 
views of the sections in 
the drawings at left. 
If %" plywood is not 
readily obtainable in 
the required size, it is 
better to use tongue- 
and-groove boards or 
flooring rather than a 
lighter plywood, which 
might bend under the 
weight of the players. 
After the four sec- 
tions have been made, 
the next step is to paint 
them and mark them 


How the game court is 
d and mark 


for the games. Two coats of flat-finish paint 
are applied first. When dry, the lines, num- 
bers, and other markings are painted on as 
shown in the drawing of the court as it ap- 
pears when extended to its full length. 
Finally a protective coat of high-grade clear 
floor varnish is applied. The reason for us- 
ing flat paint first is that it is difficult to 
paint the lines and numbers on a glossy 
surface. The paint will not “take” well and 
has a tendency to “creep.” 

If a really good-looking job is desired, it 
might not be a bad idea to have a local sign 
painter do the lining and numbering. Un- 
even lines and shaky lettering, while they 
would make no difference in playing the 
various games, would spoil the appearance 


Any color scheme that suits the taste of 
the builder will do, so long as it is one that 
permits the markings to stand out distinctly. 
In other words, dark figures and lines 
should go on a light ground and vice versa. 

‘The colors used on the game court illus- 
trated are white, black, and bright red, with 
several shades of gray made by mixing the 
white and black in various proportions, A 
toned-down red was also obtained where 
necessary by the addition of a little black to 
the bright red. 

‘The holes for croquet wickets and stakes 
are bored as shown in the drawing of the 
four sections when placed together to form 
a court 6’ by 12, A target for darts is 
painted on the underside of a playing sur- 


SHUFFLEBOARD 


Tur following rules are a modification 
of those used for regulation shuMeboard, 
which is played on a court 52’ long. 

the four sections of the court as in 
the drawing at the left of the facing page. 
‘The game can be played by two or four 
persons, and the object is to shoot the 
disks onto the scoring area with the cues. 
If four play, two are partners against the 
other pair. ‘Assuming that A and B are 
partners against C and D, then A and C 
stand at one end of the court and B and D 
at the other. ‘The equipment is six red 
disks, six black disks, two cues with red 
marking, and two cues with black mark- 
ing. A has the six red disks and C the 
six black. A leads off, and A and @ shoot 
alternately’ until each has shot his six 

sks. . 

‘When shooting, a player's cue must not 
pass beyond the first section of the game 
court, and the player must not step over 
the nearest 10 OFF" line. |The penalt 
for either of these faults is that the dis! 
is removed from play for that inning and 
the player receives no credit for the shot. 
‘The penalty for committing both faults on 
the same shot is the same as the fore- 
going and a deduction of 5 points from the 


dition to shooting his disks onto 
the scoring area, each player tries to 
knock his opponent's disks off the good 
marks and onto the “10 OFF” space. A 
disk that comes to rest on a line scores 
the higher number, but a disk resting on 
a line nding the “10 OFF" area calls 
for a deduction of 10 points, After 4 and 
C's scores have been c! ed up, B and D 
shoot the disks back. The game is won 
by the team that first reaches a ere 
determined total, or else a predetermined 
number of innings may be played. 


BULLBOARD 


Bullboard is played with the bags of 
sand and the, section of the court having 


The 
penalty for overstepping the line is 5 


RULES FOR FOUR GAMES 


points off for the first offense and 10 
ints each for subsequent foot faults. 
e object is to land the bags on the 

numbered board. Each player tosses four 

bags per inning. After five innings the 
scores are totaled, and the high man wins. 

Landing on a distant X-square means 
doubling the score for that inning. Land- 
ing on a near X-square means canceling 
the score for that inning. Thus if a player 
lands on a near X with his first bag, his 
only chance of scoring, for that inhing 
would be to land on a distant X as well, 

Tn that case he is credited with whatever 

he makes on the other two bags. 


BOUNCE 


‘The four sections of the court are laid 
end to end and the four bounce boxes are 
set_up as shown in the accompanying 
diagram, 


fa | a 


‘The game is played with three table-ten- 
nis balls and two paddles. There are two 
players, one at each end of the court, The 
‘object is to bounce the balls on the court, 
over the nearer set of boxes and into the 
far set, Landing in the large box counts 
5,and landing in the inner box counts 10. 
e players ‘alternate, three shots per 
turn, until each has had seven turns. 


DARTS 


No set rules are needed for darts. The 
layers should not step in closer to the 
t than a chalk line on the floor or a 
mark on the ground. A distance for 
such a line is about 18’, As a matter of 
safety, everybody (players as well as 
spectators) should stand behind the line 
‘when any player is throwing the darts. 
to play is for 


A Rood wa contestant 
to throw six darts each time he is up, and 
the high score after a predetermined 
number of innings wins. 
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face as in the illustration that shows the 
equipment being packed into one of the sec- 
tions. If preferred, a suitable paper target 
can be bought for a few cents from a store 
dealing in archery supplies, and this can be 
pasted on. 

Once the four sections have been finished 
and painted, the next things to make are the 
sidepieces that hold them together. These 
sidepieces also serve as rims for some of the 
games in which the disks or balls must be 
prevented from sliding or rolling off the 
court. 

‘There are ten sidepieces of hardwood %” 
by 24%”. Four of them are 3’ long and six 
of them are 6’ long. They are bolted to the 
frames of the sections with toggle bolts hav- 
ing shanks 14” in diameter. The holes 
through which the toggle bolts pass are, 
however, bored 15”. ‘This gives enough play 
so that the sidepieces can be bolted on in 
either of two positions: first, with their up- 
per edges flush with the playing surface for 
games in which no rims are required; sec- 
ond, with their upper edges 14” higher than 
the playing surface. The spacing of the 
holes has already been referred to, and is 
shown in the drawings. It is, naturally, im- 
portant that the holes in the frames and in 
the sidepieces match accurately and that the 
spacing is uniform so that any sidepiece will 
fit on any frame. 

Rims are not needed in some games—for 
example, the shuffleboard game—because if 
a playe: im is poor and he shoots a disk 
off the court, he should not be aided by rims. 
But in the modified croquet game, on the 
other hand, the disks that fell off the court 
would be out of play unless picked up and 
put back, so in this game the rims are 
needed. 


After the equipment hos been stored away in one 
section, another is added as a lid, and the two 
‘ore held together with end boards and toggle bolts 


It is essential that the edges of the sec- 
tions of the court meet evenly. The playing 
surface must be smooth and uninterrupted. 
‘There should be no difficulty in this connec- 
tion when the court is laid on a cement ga- 
rage driveway or a paved terrace, or on any 
floor indoors; but if it is placed outdoors on 
uneven ground, the court should be sup- 
ported by blocks where there are depres- 
sions, and the sidepieces must be securely 
bolted on to hold the sections even. It 
should be clearly understood that the side- 
pieces are accessories, to be used only when 
necessary, and that for some of the games 
they need not be used at all if the ground 
is even. 

If toggle bolts are not obtainable—al- 
though most large hardware stores keep 
them in stock—you can use ordinary bolts 
with the heads cut off and with about an 
inch of the smooth shank bent at 
a right angle to form a sort of 
square hook. Bolts so bent will 
require larger holes than the tog- 
gle bolts, and large washers will 
have to be used under the nuts. 
A better method is to cut hori- 
zontal slots to accommodate them. 

With the four sections and the 
ten sidepieces finished, the game 
equipment and other accessories 
can be made, and some of them, if 
preferred, can be bought. 

‘The games for which this court 
was arranged are listed at the 


While the folding boxes used in the 
game of bounce are being painted, they 
are suspended on metal curtain rods or 
other rods nailed across a worktable. 
This mokes them convenient to han; 
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left of the chart on a preceding page, and 
the equipment needed is shown along the 
top. Some items of equipment are used in 
more than one of the games, as shown by 
the check marks on the chart. Some of the 
games can be played with more than one 
kind of equipment. Thus tenpins, for ex- 
ample, can be played with balls or with 
cues and disks, 

In addition to the equipment listed, a 
cloth bag for bolts, washers, nuts, and a 
monkey wrench is handy to have, as well as 
a slate or blackboard, an easel, chalk, and 
an eraser for scoring the games. 

No set dimensions need be followed in 
making the equipment. The size of the 
various items can be governed, within limits, 
by the materials available. 

Cues. Four or six of them may be made. 
‘The head is shaped as shown in the draw- 
ings, and the handle is 4’ 6” long with a 
band painted around it. Each cue has a band 
of a different color to match the disks so 
that each player will know his own. 

Disks. These are of hardwood, %” thick 
and 41" in diameter. Their edges are 
slightly rounded to facilitate sliding, and 
each disk has two circular depressions, one 
on each side. These are 2” in diameter and 
4" deep. The “floor” of each depression is 
painted, and this paint will not wear off 
because it is not subjected to friction when 
the disk slides. 

Folding boxes. There are four boxes for 
the game of bounce. The game is played 
with table-tennis balls and paddles. The 
boxes are four-sided; that is, without any 
top or bottom. The sides are hinged one 
to another with leather hinges cut from a 
school strap or any available piece of 
leather. ‘The hinges permit the boxes to be 


folded flat. When set up for play, two of the 
boxes form 12” cubes and two of them are 
10” high by 24” square. 

Tennis-table balls and paddles, ‘These are 
purchased, although it is easy enough to 
make paddles, if desired. 

Darts. Feathered darts can be obtained 
as a rule for about a dollar a dozen. 

Bags of sand. Each bag is made of two 
circular pieces of strong cloth about 5” in 
diameter, sewed together around the edges 
except for a small gap for the insertion of 
a funnel. The bags are filled with sand or 
lead shot, and the gap is sewed closed. The 
bag is then slapped as flat as possible and 
kept flat by a few strong stitches through 
the center. 

The accessories and rules for four more 
games will be given next month, 


Sond is poured through o funnel into the circular 
bullboord bogs. The gop is then closed, the bag 
flattened, and a few stitches taken in the center 


A doweling jig, if available, can be used in boring 
holes in the frames for the toggle bolts that hold 
on the sidepieces. Note at right one of the half 
holes for the stakes required in quoits and croquet 
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Boring one of the holes for the bolts that fasten the 
head of a shuffleboard cue to its handle. 
of the small diameter of the drill, a she 
of brass tul is 


V\A 
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WAX KEEPS OILCLOTH 
kitchen oilclot! 


IF YOU HAVE DIFFICULTY in 
keeping picture frames straight 
wall, try forming @ loop 
wire, as illustrated below, 
before hanging it again, You'll 
find that the frame won't slip 
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KEEPING THE 


somethit 


e 
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A PAIR OF PLIERS is a handy 
tool to keep in the kitchen-table 
drawer. When home-canned fruits 
ond vegetables must be opened, 
use the pliers to grip the rub- 
ber ring. One pull and the ring 
is loose; then unscrew the cap 


THE HANDY MAW 


SUGARING DOUGHNUTS has always been 
‘of « nuisance because you never know 
the "sinkers" were thoroughly coated if 
n in on ordinary paper bag. 
from transparent cellulose ial, you 
osily tell # enough suger hes beon opplied 


using a bog 


CX 


DON'T THROW AWAY those 
‘old garters before taking off 
the hooks. Miscellaneous uses 
con be found for the hooks, 
such os attaching them to pot 
holders for hanging on the wall 
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NEW USE FOR OLD CURLING IRON. When 
curtains, clothes, and other materials cre to be 
dyed, @ curling iron forms excellent tongs for 
turning the fabrics in the dyeing 
gers won't get stained, and the material will 
not slip off as it does when a stick is used 


THOSE SLEEVELESS GARMENTS 
that are always sliding off the 
wire hangers and falling on the 
floor can be prevented from do- 


ing 40 if the ends of the hang- 
ers are bent up as shown below 


APRIL, 1941 


bath. Fin 


SMALL RUBBER WASHERS for 
special purposes may be cut from 
bottle stoppers that 

to the correct 
size. Use @ single-edge razor 
blade wet with water os a knife 


THE HANDY MAN 


REMOVING BASE OF BROKEN BULB. If on olec- 
tric light bulb. br 

remove the metal base without danger of shock or 
cutting your hand by pushing a cork into the base 


reaks off in the socket, you can 


SILENCING ROLLER CASTERS. 
To soften the sound of casters 
ot they roll on the floor, wrap 
rubber splicing tape around the 
wheels, os below. Two or more 
layers of the tope may be used 


DOROTHY 
DUCAS 


HE female of the species approaches the 

fascinating business of home building 
quite differently from the male, She starts 
out, not with a budget of expense or a pre- 
dilection for stone or wood or stucco in mind, 
but with a plan of living firmly entrenched 
in her heart. She begins to visualize her- 
self inside her house before there is even a 
blueprint. 

The result is that a woman is apt to be 
twice as demanding as her husband about 
how a house works. She may have put up 
with all manner of little irritations in the 
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By T. E. WHITTLESEY 


HIS full and free expression of what I, 
as a mere man, want in our new house is 
probably going to unleash something that 
will set a new high in family arguments. 
Nevertheless, this is my chance, free of in- 
terruption, and I must make the most of it. 
First and foremost, I want a house that 


Fans, 


hat I Want 


7 MUST BE PLANNED 


course of living in rented houses. But that’s 
exactly why she says of her own house: 
“No more running up and downstairs to 
answer telephones! No more waiting while 
the water gets hot enough for dish washing! 
No more taking time out to press an eve- 
ning dress every time I wear it, because the 
hem line got wrinkled in that closet with 
the pole too low to allow the dress to clear 
the floor!” 

So, being a woman, the first thing I ask 
about a house is: “How does it enhance the 
things I want to do in it?” I want my 
house to turn a good-looking face to the 
world, but I would much rather be able to 
“It’s the most comfortable house in the 
world!” than “It’s a perfect reproduction of 
a house in Williamsburg, Va.” No matter 
how impressive its facade, if its rooms were 
not arranged so that answering the doorbell 
required a minimum of effort, seating eight 
persons comfortably in the dining space 
presented no embarrassing problems, or 
bedding the children down for the night 
could be accomplished out of sight and ear- 


DURABILIEW 


will require in the years to come the abso- 
lute minimum of maintenance cost. That 
embraces a number of things: exterior ma- 
terials that can hold their own against sun, 
ind, storm, and frost; interior walls that 
will not ery out for redecorating every other 
year; materials and methods of construc- 
tion in which durability has been placed 
first. 

If the exterior walls of my house could be 


Workshop and darkroom 
can shore the laundry 
space in the basement 


in a House of My Oun | 


-P'"EFTorm” COMFORT AND” CONVENIENCE ™ 


shot of guests in the living room, it would not 
suit me, 

I want a house that will enable me to live 
the way I like to live. The color it is painted 
outside—or the fact it does not require paint 
at all—won't affect my living inside. But I 
want a large living room and a small dining 
room, for I enjoy having lots of guests after 
dinner and abhor large numbers at the dining 
table. The windows can be wood or steel, 
casement or double hung, depending on the 
architectural style, but I must have bedrooms 
with morning sun, to start each day cheer- 
fully. I want my range to be electric, because I 


5 “want my range to be electric . . . all 

lighting to be scientifically planned 
port of the decoration 
g room to seat eight per- 


NEXT, AUTOMATIC OPERATION 1 


built of material that would never need 
paint, I'm for that. On the other hand, paint 
would be my first choice for inside wall sur- 
faces—a paint that will stand washing if 
necessary to keep it decently clean. I sup- 
pose I'd tire of an interior which had all its 
walls painted, so I'd steer around that dan- 
ger by having, say, hall and living room 


Metal casements 
give excellent ven- 
tilation and con 
be obtained with 
storm sath ( 
cle) end screens 
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plastered in a sand finish which would never 
need either paint or paper. I've seen such 
walls plastered in a sort of warm putty color 
and am told that mixing a yellow rather 
than a gray sand with the lime and other 
ingredients gets that result. It strikes me 
as a background color that would never 
grow tiresome. Another break from the 
possible monotony of painted plaster would 
be a den or library sheathed in wood. 

I would have as little exterior woodwork 
as the law allows—certainly none of it for 
porch floors, outside steps, and trim; for if 
it is not kept painted, it rots. Wood sash are 
off my list for the same reason. I'd have 
metal casements. Casements rather than 
double-hung sash? Yes, for then the whole 
window opening can be used for ventilation 
instead of only half of it. Screens? Yes, in- 
side the casements, of copper in both mesh 
and frames—a type that does not have to 
be opened when operating the casements. 

‘As to the roofing, I'm not sure. Slate, or 
flat tile, or asbestos shingles, provided the 
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learned to cook on an elec- 
tric range and achieve best 
results via electric cookery. 
I want an oversized bath- 
tub in which to stretch out 
and soak for as long as con- 
science allows at the end of 
a tiring day. I want a 
small book-lined study 
where I can work, barri- 
caded against interruptions, 
noise, and distractions. 

I want lots of shelves and 
cabinets for storing house- 
hold equipment—everything 
from pots and pans and 
sleds and galoshes to books, 
bicycles, and extra winter 
blankets, 

I have lived in a house 
with irregular floor boards 
that high-heeled shoes in- 
variably caught on, that col- 
lected dust between their 
cracks, and would not stay 
smoothly waxed. But when 
I build a house, the floor 


HIS views 
vA 


last named have sufficient thickness to avoid 
@ resemblance to these paper-thin cover- 
ings. I might even consent to wood shingles 
if I could get them of redwood, as I under- 
stand this wood is strongly fire-resistant, at 


least to falling sparks and embers. 


ENSULATION, 


"1 want an oversized bathtub in 
which to stretch out and soak 
as long as conscience allows” 


My second fundamental requirement in a 
house—and it is very little less important 
than the first—is that it will do its own 
work. Everything that can be made auto- 
matic is going to do its own work. Perhaps 
I can’t afford one of those garage doors that 
open to the car's lights or a radio signal, 
but I'll get as near to it as the budget will 
allow. Practically any electrical gadget 
that works without being told will get my 
vote. Thermostatic heat control, aquastatic 
hot-water control, ice-making refrigerator 
of course, humidistatic control of interior 
air moisture, circuit breakers instead of the 
old-style fuses, adequate lighting outlets 
and switches; all these would have to be in 
the plans and specifications before I'd sign 
on the dotted line. 

For heat I must have an oil burner, an 


hops | can't afford one of those ga- 
car's lights 


rage doors that open to 
or a radio signal, but 1 
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“OF HOT WATER, CLOSET SPACE... 


must be beautiful to look at, easy to walk 
on, reasonably simple to care for. That 
means linoleum or tile in kitchen, baths, and 
children’s rooms, wall-to-wall carpeting in 
living room, dining room, and bedrooms. 

T have curled up in chairs and fiddled with 
inadequate reading lamps until they sent 
enough light over the pages of my book to 
keep me from squinting. But when I build 
a house, all the lighting will be scientifically 
planned to shine where and with the inten- 
sity it should, There won't be a comfortable 
chair, table, or desk without its special 
lighting fixture or lamp, in my house. 

Thave shared a closet with my husband and 
seen my flimsiest gown rub shoulders with 
his heavy tweed coat. But the master bed- 
room of the house I build will have two mas- 
ter closets, each planned in minute detail for 
the garments it is to shelter. My closets 
will be as big as little rooms, with enough 
drawers built into their walls to enable me 
to dispense with chests in the bedroom 
itself. Then I'd have room for the chaise 
longue I never have been able to house! 

Of course, I want a house which is fire 
safe, insulated, weather-stripped—no drafts, 
please!—automatically heated, with recessed 
radiators or registers that won't interfere 


MEATING 


automatic coal stoker, or gas—whichever is 
the most economical in my community; any 
one of the three will let me out of a never- 
ending chore. It goes without saying that 
insulation and the best weather stripping 
are other “musts, 

When I get those two major groups— 


ELECURE 


with my decorative 
scheme. I want a 
house complete with 
screens and stormwin- 
dows, with plumbing {1} ) 
that is as noiseless as 

it is possible for vu 
plumbing to be—and | 

with all the valves ‘| 

and traps plainly 
marked so I can find 
them in an emergency. 
I want automatic hot 
water, lots of it, day 
ornight—whichmeans 
a very large storage 
tank or an instantaneous system. I want a 
house wired to bring me more electricity 
than the house my grandmother lived in, for 
I anticipate using electrical appliances in it 
which are not yet dreamed of by their in- 
ventors. 

Attic and basement must be well pro- 
tected against termites, ants, roaches, rats, 
mice, and even squirrels—for show me a 
woman who can take meeting wild life in 
her own house with equanimity! 

‘When it comes to decorating my house, I 
expect to spend many weeks, even months 


wate 
jantaneous 
m is desirable 


A big hot. 
an 


LABOR SAVERS 


durability and automatic operation—off my 
list, I'm inclined to listen to a few words 
from the rest of the family. But before I 
give over the floor and lose my turn to 
speak, perhaps I'd better jot down a few 
more demands. Some of these might at 
least serve as trading points—to be sur- 


CIRCUIT BREAKER 


THERMOSTAT 


GAS BURNER 


Aquastar 
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“I must have an oil bu: 
static control, aquastatic hot-water control, and circuit breake 
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en automatic stoker, or gas . . . therm 


HER e/ 


planning color schemes for every room. 
Each room should have the color and pat- 
tern which best suits its personality and the 
personality of those who will use it. I would 
not dream of putting warm putty color any- 
where in the house, It is one of the most 
trying colors in the world for a woman of 
average coloring. As is the flat, muddy 
cream color so favored by apartment-house 
painters. Stark whites, warm grays, pinky 
beiges so light they hardly look pink except 
to someone who has watched them being 
mixed, do much more to set off feminine 
attractions. 

I think I'd steer clear of plaster walls 
entirely, unless I were building for occu- 
pancy ‘way in the future. For plaster takes 
so long to dry, and I know the difficulties of 
decorating over not-well-dried-out plaster. 

I should consider the lighting of my house 
as part of its decoration, for the way in 
which electric light falls on walls, furniture, 
rugs, and drapes enhances or detracts from 
the whole effect. And sunshine through a 


HIS views 
VA 


rendered as a last resort in a compromise. 

‘The number and shape of closets would 
certainly receive my critical scrutiny. Any 
closet which is intended to hold clothes must 
be wide rather than deep. Two feet inside 
depth is right for a rod and its hangers; 
more than that depth is a waste of room and 
an inconvenience. In the bathrooms, the 
usual medicine cabinet is all right so far as 
it goes, but it needs a big brother. Storage 
space in large volume is needed, preferably 
in an attic, 

Custer’s last stand will pale into insig- 
nificance beside my fight, if it should be- 
come necessary, for a workshop in the new 
house. If a photographic darkroom can be 
combined with it in some way, I'll ask for 
little more here below. A compromise of 
sorts is not altogether unexpected, in this 


Closets for holding clothes should be wide. 
not deep. A two-foot depth is adequate 
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picture window or filtered through Venetian 
blinds (which I'd have everywhere) might 
enhance my color scheme by day. 

And, being me, a sun-worshipper but no 
athlete, I'd hold out for a sun deck or in- 
closed terrace where, on fine days, I could 
sit and get sunburned without moving a 
muscle or affronting the neighbors. 

Some of the things I want I realize are 
beyond my budget. Yes, I know it without 
even consulting the man of the house, But 
I should like to plan my house for their ad- 
dition at a later date when, so one fonuly 
dreams, they might be possible. I would 
hang on to the essentials of construction, 
such as room sizes and room arrangements, 
closets, termiteproofing, automatic heat and 
hot water, for they would be costly and in- 
convenient to add or alter later on. 

‘The things I have set my heart on in a 
home of my own are what years of living 
have taught me I require for efficiency and 
contentment. I want these things not, as 
my husband does, because they represent 
good value, but because I know they will be 
positive influences upon the kind of life I 
shall lead in my house, 


DARK ROOM 


rather personal plea for space, and already 
I have a plan whereby the shop and dark- 
room can share the space that would natu- 
rally be required in the basement for a laun- 
dry. And we certainly must have a laundry. 

Style, if it should mean the trappings of 
some historic way of building, has little ap- 
peal to me. What I want is an honest ex- 
pression of what the building is to be—my 
family's home. As such I should expect it 
to reflect something of our collective tastes 
and our manner of life, and thus become a 
good neighbor in its community, 
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You still have time to enter our 
home-planning contest. Its object is to 
encourage you—and other readers—to 
get down on paper your ideas as to the 

jesign of a house that will best fit your 
own needs and income, and be suitable 
for economical construction in your 
own locality. The following awards 
will be made 


FIRST PRIZE—The services of an 
outstanding architect (or any architect 
of your own choice) to draw the plans 
and supervise the building of your 
home, or a cash award of. $500 


SECOND PRIZE , 200 
‘THIRD PRIZE....... 100 
FOURTH PRIZE... jon 10) 
FIFTH PRIZE... - . - 25 
25 PRIZES, $5 each. 125 

TOTAL... $1,000 


Each entry should consist of: (1) 
Floor plans ‘or sketches showing the 
layout and dimensions of the rooms. 
(2) A sketch or other representation of 
at least the front view or elevation of 
the house; and also one or more of the 
other elevations, if desired. (3) A brief 
description of the house and the mate- 
rials of which it is to be built (its 


SMES (RRR Baten cae te 


Tey for a Prize in Our 


"1000 CONTEST 


on” The Home You ral: Like to Build” 


cost should not exceed $10,000). (4) A 
statement as to the size of the family 
and the income group for which the 
house is intended. (5) A statement that 
the design is origin: 
rawings should be on, good 
quality paper so as to withstand 

ling, and may be either in ink or pen- 
cil. “The accompanying description 
should be typewritten if possible. 

‘Only one entry can be made by each 
person, and no entries will be returned, 

whe prize-winning designs will become 
the property of this magazine to be 
used in any way desired. 

The competition will be judged by a 
committee of architects and editors of 
POPULAR SCIENCE MONTHLY, The 
decision of the judges will be final. I 
case of ties, duplicate prizes wi 
awarded to the tying contestants. TI 
contest is open to all except professio 
al architects and employees of Popular 
Science Publishing Co, Inc, and their 

families, 

‘The contest closes April 15, 1941, and 
entries must be mailed fully. prépaid 
and in an envelope or flat pac) not 
rolled) on or before that date. 
the House Planning Contest Editor, 
POPULAR SCIENCE MONTHLY, 353 
Fourth Avenue, New York, N. ¥. 


dress 


Figured at 35 cents a cubic foot, this Colifor- 
nia style house could be constructed for $5,250 


This type of house is often referred to os on 
Eorly American formhouse design. Cost, $8,050 
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In this modern treat 
ment of a window 
wall, cabinets up to 
the ‘sill height are 
built at either side of 
the radiator, which is 
closed in with o re- 
movable panel. Book- 
cases extend up to 
the ceiling on 
sides of the window, 
ond o 


mm con 
tains  drop-lecf bor 


| Built-In Bookcases 


_/ /EADERS in home decoration suggest utilizing waste 


developed to 
JOSEPH ARONSON to the utmost advantage a window wall with radiator, 
f The Book of Furniture and 
Pied cuksD sewed fill the space on either side of the radiator, and the 
ial At each side of the window there is a bookcase extend- 
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ing up to the ceiling. A fascia board across 
the top is finished with the molding of the 
room so as to form a pocket between the 
bookcases for the curtain rods and Vene- 
tian blinds. One of the bookcases can be 
fitted with a drop lid, which may be used 
to form a bar, a desk, or a radio cabinet. 

Dimensions are given only in a general 
way, as this unit will be planned for the 
individual room. Good clear pine boards, 
%q" thick, are suggested, except that the 
doors, drop lid, and radiator facing panel 
should be %” plywood. 
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ANNOUNCING A NOTEWORTHY NEW SERIES 


This article and the one on page 169 describing 
2 Dutch Colonial hanging cupboard are the first 
in_o series prepared especially for POPULAR 
SCIENCE by one of the foremost authorities on 
furniture design ond interior decoration. Mr. 
Aronson’s stu New York is a full-scale, busy 
workshop in which I craftsmen produce not 
only models for commercial manufacture, but also 


she intends to discuss general 
jon and give plans for in- 

ts. He will approach the 

of (1) good di 
‘mat 


y processes and gadgets, and (4) the use of 
that conform to those being currently 
stressed by first-rank American decorators. 


ond cabinets a! ple constru 
design gives them distinction. The 
lustrations are Mr. Aronson's own freehand sketch 
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WIRING A 


i 
under the ceiling, if it is low. 
In these outlets the various 
LEIGH E/AN > OW EBT portable lamps are plugged. 


By EDWIN M. LOVE 


UST as the average home workshop 
grows up in the basement or garage, 
the current for its lighting and power 

‘e drawn from the original wiring, with 

the result that power needs soon outgrow 

the original supply. Extension cords should 
not and cannot be multiplied, and something 
must be done about it. 

‘The only answer to the problem is new 
wiring. In spite of the variety of materials 
on the market and the endless arrangements 
of shop equipment, a really simple and 
universal plan can be worked out. The 
room shown in the wiring diagram is 12° 
by 20', and it is assumed there are ten 
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Vorious types of lamps are suitable 
for home-workshop lighting, but one 
of the best is what is known as a 
14” RLM. dome with a porcelain 
socket and a 150-watt frosted bulb. 
To give illumination at any point 
needed, these lamps may be hung 
by means of hooks, os above, on 
wires stretched across the shop 


machines in it. If your shop 
is smaller, no matter; just 
reduce the number of outlets, 
and if necessary use only one 
machine circuit. 

In this layout two circuits 
are given to lighting, arid 
two to power. In the center 
of the ceiling is a stationary 
lamp controlled by a switch 
at the door; it provides light 
for moving around in the 
shop and can be turned on 
or off as the owner enters 
or leaves. On a second circuit 
are six duplex outlets about 

from the floor, or just 


Eight duplex outlets for 
machines are located 314’ 
above the floor. With all ma- 
chines plugged in, there is 
still a connection for electric 
gluepots or soldering irons. 

All circuits connect to a “multi-breaker” 
box near the ceiling. This box contains 
breakers that open on overloads and close 
with the flip of a button; in other words, 
they take the place of fuses. With a box 
of 60-ampere capacity, the light circuits can 

be set at 10, and the power at 15 or 20 

amperes, depending on the size of wire used. 

‘As a reminder that power is on, a small 
red light wired permanently in each ma- 
chine circuit, and a blue one in the lamp- 
outlet circuit, will glow whenever these 
circuits are “hot.” 

‘That's all there is to the plan. Now for 
comment on the lighting. Modern research 
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Key 
@ DUPLEX OUTLETS FOR LAMPS 
@© OvuPLEX OUTLETS FOR MACHINES 
@ WALL SWITCH FOR CEILING LAMP 
© mutti-BREAKER 
[r} RED PILOT LIGHT ON MACHINE CIRCUIT 
@ BwWE PILOT LIGHT ON LAMP CIRCUIT 


This wiring diagram has 
been drawn asif the ct 
ing hod been removed 
from the room, which in 
this co: med to be 
12' by 20° and to con- 
tain ten machines as well 
‘os benches and cabinets 


The fluorescent lamp below 
hor @ 40-watt tube, but it 
ivers almost a much light 
es 2 regular 150-watt lamp 


M 
has proved that the SS ‘d 
light must not only ~ 
be abundant, but 

properly directed and 

free from glare and 

abrupt contrast. 

Lighting fixtures on the market vary 
greatly in design, price, and efficiency. 
Since the home-workshop owner usual- 
ly works alone, or at any rate with not 
more than one or two others, it is 
evident that all parts of the shop do not 
need to be lighted for detail work at the 
same time. That is why portability is 
so desirable, for the lamps can be 
placed where needed. Regardless of 
the position of a machine, the light can 
be changed to suit. All this makes 
wiring easier and less expensive, as 
four units besides the center fixture 
will care for all needs. 

For bench work, where close joints 
are made, or for matching colors in 
painting, there is nothing better than 
the cool-burning, current-saving fluo- 
rescent lamps. These are obtainable 
as either stationary or portable fixtures, 
and they can be made in the home 
workshop. (See “Build Your Own Fluo- 
rescent Lighting Fixtures,” by Harold 
P. Strand, P.S.M., Aug. ’40, p. 176, 
and Sept. '40, p. 178.) 

Probably the next most suitable shop 
lamp is the 14” standard R.L.M. dome 
with a 150-watt frosted bulb in a 
porcelain socket, or a semi-indirect 
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lighting globe that turns direct rays back 
into the reflector. The RLM. dome is 
porcelain enameled, green outside, white 
inside, and if kept clean will be “tops” for 
many years. 

Fit each portable lamp with a hook or 
snap, and hang it from hooks turned into 
the ceiling; or, better still, arrange a system 
of tightly stretched wires along which the 
lights can slide. They will then have to be 
lifted off only occasionally. In basements 
with scant headroom, the wires can be run 
between the joists to give more clearance. 

Individual lights mounted directly on the 
machines, which throw spots of light on 


A multi-breaker is better than an ordinary fuse box. This 
fone has a locked door so that the owner can open break- 
‘ors to keep the machines from being used in his absence 
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For lighting o 
shelf, a 

shade may be 
bent up from 
oluminum ond 


the work just where needed, are sometimes 
desirable. They can be plugged into the 
same duplex outlet as the motor. If much 
vibration is present, it is better to support 
them with swinging wall brackets, or else 
buy special vibration-resisting bulbs. 

It is generally understood that most 
wiring falls under the description of knob- 
and-tube, flexible armored cable, and con- 
duit. The kind used will depend on local 
ordinances, and before any wiring is at- 
tempted the owner must check up on them. 
Most cities require the work to be done 
by a licensed electrical contractor, or else 
by the owner himself after taking out a 
permit, and subject to inspection. 
‘This means that the owner is guar- 
anteed a reasonably safe job. 

For most home-workshop wiring, 
the flexible armored cable known 
as “BX” is usually best. Thread it 
through holes in joists, carry it 
along running boards with clips or 
staples, or fasten it lengthwise to 
the timbers. Where conduit wiring 
is demanded by the Electrical Code, 
use modern thin-walled tubing that 
needs no threading and is put to- 
gether with clamp-on connectors. 

If there is a 115-230 volt, three- 


ited ‘with « Wire service connected to the 
25-watt cleor house, the motors should be con- 
tubuler bulb nected to the 230 volts. Most 


motors are wound for use on either 
voltage, and are furnished with 
directions for connecting. Three- 
wire cords and outlets should be 
used for proper grounding of the 
machines, and this is required in 
many localities. 


Plenty of duplex outlets are desirable, 
not only for the machines, but also for 
electric’ gluepots ond soldering irons 
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Dutch Colonial 
Hanging Cupaboatd 


NY homecrafter whose wife haunts antique 
shops will find a special thrill in pre- 
senting her with this Dutch colonial hanging 
cupboard—homemade, just as the original was. 
Such wall cupboards were made by the Dutch 
and German settlers of the Walkill Valley in 
New York State for use in the substantial 
stone houses they built 
there in the early 1700's, 
Just as they used the 
materials they found 
growing at hand, in this 
case white pine, so can 
you make this cupboard 
of a choice of native 
woods: pine, birch, wal- 
nut, cherry, and oak. 
Sides, shelves, and 
framing should be %” 
thick; top, back, and door 
panels may be 4” ply- 
wood, or of solid wood. 
If you cannot run the 
top cove mold yourself, 


the door; on the outside it has a lever 
with a turned knob; on the inside it 
fastens to a plate that closes against the 
inner side of a 1” by 1” angle screwed to 
the floor. This angle also stops the left- 
hand door. 

‘The finish is what finally makes or 
spoils the cupboard as furniture. The 
original has a medium brown finish like 
tobacco leaf, worn to a satiny glow. 
Clean and sandpaper every corner and 
joint and edge until it all feels silky 
smooth. Oak oil stain is recommended 
because it will not raise the grain, Stain 
with several thin coats so you can judge 
the depth of color; then sandpaper lightly 
with No, 00 finishing paper, being extra 
careful at the edges. Two thin coats of 
pure white shellac should follow. Sand 
the first coat until it is almost gone; 
only then apply the second coat. This 
coat, after a preliminary sanding with 
No. 4/0 paper, may be rubbed to a satin 
texture with pumice stone and crude oil. 
‘The antique effect is sometimes improved 
by using a dark wax over the last rub- 
bing. We do not advise deliberate high- 
lighting, but the application of a few 
well-rubbed coats of dark wax will ac- 
cent the planes and enrich the effect, 


Next month: Medicine Cabinets—a selection of 
best designs among the hundreds submitted 
in our Medicine Cabinet Contest. 


you can adapt the stand- 


ard 1%” by 1%" cove 
mold available from any 
lumberyard, but it would 
be better to thin off the 
coarse top edge. The 
bead below the cove is 
a %” half-round, mitered 
at the corners. The cor- 
ner is shown chamfered 
14", but this is optional. 


‘The latch consists of a 
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New Appliances 


te (4 STEAK METER. Rare or well done? This 
how long to broil the steak. 
side is a butter measurer 


‘WASHER CONTAINS GERM-KILLING LAMP. Ultro-violet, 
the health ray of sunsh brought to the laundry by 
an ultra-violet lamp installed in a new electric washer. | 
A shield fits over the lamp to direct the rays downward 
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for the Household 


COMBINATION SERVING AND DINING TABLE. 
This piece is designed for the small apartment 
the furniture must serve o double purpose 


PAPER TOWELS are merely pushed into 
place on this nickel-plated holder, which is 
screwed to the wall. The roller turns freely 


FLIPPING A LEVER on a new stopper com- 
presses the rubber cylinder and seals the 
bottle. Below is the vacuum-bottle model 


For dining-table use, trays are supported side by side 


ONE COLOR, TWO TONES. A ribbed d 
sign makes this nonstid rubber 
color appear to have two different shades 


Mounted on casters, the mahogany table may be wh 


d 
from kitchenette to living room with the food on the trays 
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Fig. 1. When worn down, the working edge of the 
stationary cutter bar is filed sharp and straight 


Fig. 2. The cutter bar ii 
one screw a bit and tightening the other to match. 


Fig. 3 (below). To moke the mower run backwards 
for grinding, the small gears must be transposed 


By BENJAMIN NIELSEN 


gins—is the time to check over the 

garden tools and send all the cripples 
and invalids to the “fix-it” corner of the 
workshop. There is a definite sense of 
satisfaction in working with tools that are 
bright, sharp, and in tiptop working order. 

Let's examine the lawn mower first. 
Perhaps all it needs is a good cleaning, 
some adjustment, and a bit of paint. 
After removing the wheels and cover 
plates, thoroughly clean the mower, includ- 
ing the bearings and movable parts, with 
a stiff bristle brush saturated with kero- 
sene or gasoline. The latter has the ad- 
vantage of drying quickly. Then reas- 
semble and oil all parts. Securely tighten 
all bolts, nuts, and screws. 

If there is any lost motion in the cylinder- 
shaft bearings, the looseness should be 
taken up by means of the adjusting collars 
or set screws to be found on one end of 
the cylinder shaft. Some newer types of 
mowers are equipped with ball bearings 
that need no adjustment, while others have 
adjustment provided for this type also. A 
mower, even if it has absolutely sharp 
blades, will not work properly if there is 
any up-and-down play in the reel. 

After the lawn mower has been in use 
for several seasons and the cutter blade has 
been adjusted upward time after time, the 
sharp front edge of the stationary cutter 
bar becomes worn down, resulting in in- 


Rites now—before the busy season be- 


Fig. 4. The grinding is done with a smooth paste 
of Carborundum powder and automobile coil, which 
is distributed evenly along the stationary cutter bar 
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creased friction. This makes the mower 
hard to operate. To correct this, the cut- 
ter bar is removed from the machine. 
With a flat mill file, reduce the shoulder on 
the cutter bar, making the edge sharp and 
perfectly straight along its entire length 
(Fig. 1). After replacing the bar, set it 
by means of the adjusting screws (Fig. 2) 
so that it makes contact with the revolving 
blades. 

Ordinarily the lawn mower should be 
sharpened at least once a year, and at 
shorter intervals if an unusual amount of 
cutting is done. The simplest and most 
effective method of home sharpening con- 
sists of removing the wheels and covers 
over the pinions and reversing the pinions, 
side for side, as in Fig. 3, so the blades run 
backward, and then replacing the wheels. 
It may be necessary to reverse the pawls 
also. Test for this by running each wheel 
backwards and noting if the cylinder turns 
backward with it. 

‘Mix fine Carborundum powder and auto- 
mobile oil to a smooth paste. This is 


L 
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better than attempting to use emery and 
similar compounds, which do not possess 
sufficiently rapid cutting power. Distribute 
the paste evenly along the stationary cutter 
blade (Fig. 4), Care should be taken not 
to permit any of the abrasive to come in 
contact with moving parts. Then turn the 


FILE OFF SHOULDER 


WORN BLADE / 


CORRECT BEVEL 


MOF CUTTER BLADE 


5 (left). The mower is pushed upside down 
the blades spin freely. They are then tested 
poper as in Fig. 6, below. If the ends are too 
file them os in Fig. 7 (the upper photo) 
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ymstick and two pieces of wire. 


mower over and push it back and forth 
on a concrete floor or sidewalk (Fig. 5). 
Keep it moving until the blades continue to 
spin for several seconds when the machine 
is halted abruptly. 

‘Test for sharpness by inserting paper 
between each blade and the cutting bar 
(Fig. 6). Be sure to test each blade for 
its entire length. If the paper slips at any 
point, it will be necessary to raise the 
cutter bar, add more Carborundum com- 
pound, and repeat the grinding operation. 
‘As each blade is tested and found satis- 
factory, it may be marked. 

During the sharpening process, the ends 
of the revolving blades are not ground as 
low as the other points, and an annoying 
click may result as these points strike in 
revolving. These high points can be filed 
off as in Fig. 7. 

Remove all grinding compound, replace 
the pinions in their original position, and 
reassemble. 

‘To keep the mower in good operating 
condition, it should be wiped clean and 


Fig. 10. If a garden hose s; 
leak, cut out the damag: 
sert'a hose mendi 

prongs down to grip the ends securely 
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To store o lawn mower without wasting space, make a stop or holder for the wheels from 


ht). 


folds out of the way for sw @ floor 


ary after use. Wiping metal parts with an 
oily rag will prevent rust. A coat of good 
paint every two or three years greatly im- 
proves the appearance of the machine and 
adds to its life span. It goes without say- 
ing that a mower stored under shelter 
lasts longer and needs far less repair than 
one left at the mercy of the elements. 

No one denies that a lawn mower is an 
awkward implement to store. The holder 
illustrated in Figs. 8 and 9 is convenient 
and easily made. It consists of a length 
of broomstick and two pieces of heavy 
wire. The wires should be just long enough 
to accommodate the mower as the stick 
rests on the floor. Holes are drilled in the 
ends of the broomstick to take the bent 
ends of the wires. The opposite ends of the 
wires are bent out and driven into stud- 
ding a few inches above the floor. ‘The 
stick that prevents the mower from rolling 
may be folded back against the wall when 
sweeping or cleaning the floor. 

Is your old garden spade dull or rusty? 
For a few cents a local blacksmith, if one 
is available, will 
heat the edge and 
draw it out to almost 
razor sharpness. You 
will be surprised to 
find how much easier 
it is to work with a 
tool sharpened in this 
manner. This treat- 
ment is also excellent 
for a new spade which, 
as a rule, is rather 
dull. When a spade, 
or any garden tool for 
that matter, has been 


gs 0 bod 


neat used, a few drops of 
2d hommer'the oil will Keep it bright 


and smooth (Fig. 13). 
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After buying a tool, it is a good idea 
to rub linseed oil on the handle at once, or, 
if preferred, give it a coat of shellac. 

If your hoe and its handle insist on 
parting company, a good method of re- 
pair is shown in Fig. 11. A cross-shaped 
piece is cut from tin and folded over the 
tang of the hoe; then the handle is driven 
on. A mill file or emery wheel puts a keen 
edge on a hoe, sickle, and similar tools. 

Should your rake have suffered a broken 
back, a simple repair may be made by 
punching holes in a strip of sheet iron and 
fitting it over the teeth (Fig. 12). The 
sides of the strip are then bent up and over 
the top and hammered down to fit snugly. 

Carefully draining the hose after use and 
storing it in a dry spot, preferably out of 
the sun, will delay decay and leaks. If 
hung over a series of large spikes, driven in 
a wall to form a semicircle, a hose will not 
kink or bend. The spikes may be covered 
with rubber tubing, or dowels or short pieces 
of broomstick substituted. 

‘Test the hose for leaks by connecting it 
to a sill cock and closing the nozzle tightly; 
holes or thin parts can be detected by spurts 
of water or damp spots. All leaks may 
then be marked with a colored pencil or 
Small leaks can be repaired with 


crayon. 


the top, and hammered down. 
fools should be frequently oiled 
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Fig. 11. If a hoe com 
@ piece of tin to 
over the tong of the hor 


shape sketched, fold i 
‘and drive on the handle 


shellac and tape. After the hose has dried 
thoroughly, a coat of gasket shellac should 
be applied over and around the leak, or 
thin portion. Next, wind the hose tightly 
with adhesive tape, using a half-inch over- 
lap. Follow up with a layer of friction tape, 
and brush a coat of shellac over all. 

If the leaks are large, it is better to cut 
out the broken parts and insert a mender 
(Fig. 10). These menders may be pur- 
chased at hardware stores for a few cents. 

Breaks near the nozzle may be due to 
tugging on the hose. Cutting off the hose 
and reinstalling the fitting on the fresh 
end will make it almost as good as new. 


How to Remove Printed Labels 
from Old Metal Containers 


Empry friction-top cans and various types 
of commercial metal boxes are used as 
handy containers in almost every workshop 
and kitchen. These can be made much 
more attractive by removing the enameled 
or painted finish with the printed label 
and advertising matter. The best way to 
do this is to use a little paint or varnish 
remover. The containers may then be left 
looking bright and new or re-enameled in 
any color desired. Any necessary letter- 
ing can be painted or stenciled on—J. D. 
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PUTTY IN TAPE FORM. Puttying greenhouse 
and hotbed windows is simplified with 
sealing compound mounted on a 114" wide 
strip of lead foil. After application the foil 
is left on the putty to protect it from 
weathering. 


GLASS-BLOCK FRAMES. Interlocking metal 
frames for holding glass blocks in place in 
walls are now available. They permit easy 
replacement of broken blocks, and walls 
made with them can be dismantled, moved 
to a new location, and rebuilt without dam- 
age to any of the materials. 
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ALUMINUM INSULATION FOR HOMES. Thin 
sheets of aluminum foil have proved ef- 
fective for insulating walls against heat 
transmission. Because it reflects radiant 
heat, this insulation also directs warmth 
back toward its source. In manufacturing, 
the sheets are given an irregular surface to 
decrease contacts between insulation and 
wall frames. 


RULER AND SCALLOP GAUGE. This 12” ruler 
has a series of scallops along one edge, 
ranging in size from 13/32" to 1 3/32". It 
is useful for laying out scalloped patterns 
or comparing the size of existing scallops 
‘on woodwork or textiles. 


See 
HOME BUILDING 
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LAWN MOWER CONVERTED TO WEED CUTTER. 
‘Weeds and grass too tall and tough for a 
lawn mower are quickly disposed of with 
this device made by Phillip Randall, of 
Marshfield, Mass, Four razor blades are 
set horizontally in the circumference of the 
wooden disk in front of the lawn mower. 
It is rotated by a belt running to a shaft, 
which replaces the lawn-mower blades. 


SCREEN PATCHES. Holes in door and window 
screens are repaired easily with these 
patches. Prongs around the edges of the 
patches are pushed between the wires of 
the screen to be mended and bent over to 
hold them in place. 
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EASILY INSTALLED DOOR LATCH. A single hole 
through a door for the spindle and a notch 
in the door stop for the catch are all that 
is necessary to install a latch designed for 
use on out-swinging screen or storm doors. 
No mortise is required. 


FOOD STICKS FOR PLANTS. Wooden sticks 
saturated with vitamin B, now provide 
food for plants. The sticks are inserted 
in the ground beside the plants. Each 
time they are watered, a little of the chemi- 
cal dissolves into the soil. 


COMPACT POWER UNIT. Sanding, boring, 
buffing, and polishing are but a few uses 
of a power unit that weighs less than six 
pounds. The unit is sold in a metal carry- 
ing case with space for accessories. These 
include a drill chuck, a rubber sanding 
disk, which can be used on curved surfaces, 
and a paint stirrer. 
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PART II: SETTING UP THE 
FRAMEWORK OF “‘WHITECAP”’ 


By Bruce and Willard Crandall 


NCE the frames of our new 19’ cruis- 
ing sailboat Whitecap have been cut 
out and assembled, we can turn our 

attention to the inside stem—always a tricky 
part to construct. In this case the design is 
comparatively simple and should give no 
great difficulty, even to beginners, 

Make the inside stem of three pieces 
from 2%" or 2%" stock; then check it over 
the full-size pattern before bolting the parts 
together as shown in the drawings. Bolt 


Left, its perfect bolance makes the sailboat fost and 
easy to handle. Below, frames set up on the keel form 
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the two parts of the stem to the knee with 
54” carriage bolts. Some extra material 
should be left on the stem, above the sheer 
line, to use in fastening the stem down to 
the floor when the boat is set up. 

If it is decided to rabbet the stem instead 
of using a bent outside stem, the stem 
should be made %" larger so as to take the 
place of the outside stem. In other words, 
the measurements of the stem are taken 
from the dotted line shown on the drawings 
of the stem, but the solid line should be 
marked on to indicate the rabbet line. Then 
a hole should be drilled and a softwood 
plug or stopwater driven through the stem 
at the intersection of the joining of the two 
parts and the rabbet line. The exact angles 
of the rabbet are best determined after the 
stem and framework are set up. 

‘The hull should be built upside down on 
a framework supported from the floor or 
from two timbers, or the framework can be 
braced to stakes driven in the ground. The 
essential part of the framework is the keel 
form on which the keelson, stem, frames, 
and transom will rest. The keel form is cut 
from a 1" by 10” by 18" plank according to 
the measurements given in the drawings. 
Cut notches where the frames and floor ties 
will rest. They should be just deep enough 
so that each keelson notch will be flush with 
the edge of the keel form. Cut the notches 
so that frames 1 to 6 will have the floor ties 
and knees aft of the frames, whereas frames 


jing chines, make sure the bottom frames are at 
ye that the 


form, and before fastening the sh 
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7 to 10 will have the floor ties and knees 
forward. 

Nail uprights to the keel form at each 
station and set the form up at a convenient 
height for working, braced as shown. The 
uprights must be perfectly plumb and at 
right angles to the keel form. The frames 
should be set in the notches and temporarily 
fastened to the uprights in such a way that 
their center lines are exactly plumb and 
at the center of the keel form. The transom 
and inside stem are also set up in position 
at this time. Be sure that the stem is per- 
fectly plumb before fastening it in place. 

‘The board from which the keelson should 
be cut is now bent in position over the 
frames, and its width marked on it at each 
station. Then, after brads have been driven 
at these marks, use a bending batten to aid 
in drawing the shape of the keelson. The 


ight angles to the kool 
ide frames are plumb 
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keel is cut in similar fashion, but is 2” 
narrower at every point, to allow the 
garboard planks to lap over the keelson 1". 
‘The keelson should be fastened to the floor 
ties with 214” No. 12 screws, at least two 
to each station, and also fastened to the 
transom frame and stem. 

Clamp the keel temporarily in position 
over the keelson in order to mark the exact 
extent of the bevel of the keelson. Screw 
the keel to the frames, stem, and transom 
frame with 21%" No. 12 screws, and to the 
keelson with a double row of 114" No. & 


Setting up the inside stem (see drawing below and side 
of boat on facing page). Take great pains to plumb the stem 


The chi 
and ste 
‘A wher 


. It is necessary to cut the 
they are notched into the insi 


on face of stem to show extent to which it will be beveled 
OUTDOORS 
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screws spaced about 6” apart. Be sure no 
screws are put in where the slot is to be 
cut for the centerboard. 

Before the keel is fastened, the joining 
surface should be coated with marine glue 
or paint. It is a good idea to paint all join- 
ing surfaces before fastening; and, if the 
boat is built outdoors, all parts should be 
painted as the work progresses. 

After making sure that the stem is in 
perfect alignment, that the keel form is 
‘straight, and that each frame is at right 
angles to the keel form, cut the notches for 
the chines, The chine will be 
notched into all frames, including 
the transom frame, but not into 
the transom planking. Clamp a 
batten in place before cutting the 
chine notches, to make sure of get- 
ting a fair curve and the proper 
bevels, Cut the chine pieces down 
to about 14" where they are to be 
notched into the inside stem. 

‘The chines can be fastened 
with 2” No. 10 screws. It is best 
to bend both chines into position 
at once to prevent pulling the 
stem and framework out of line. 
‘Then notch the sheer battens into 
the frames and fasten with 114" 
No. 8 screws. 

Next, the entire framework 
should be faired and beveled so 
that the planking will fit perfect- 
ly. The chines, frames, transom, 
stem, and keelson must be beveled. 
‘The inside stem is beveled down 
to about 14” at the forward face, 
the amount of bevel gradually 
lessening toward the point at 
which the outside stem will meet 
the keel. A light batten bent over 
the framework at various points 
will aid in determining the correct 
bevels. If clamped in position for 
the full length of the boat, the 
batten shows up any unevenness. 

(To Be CONTINUED) 
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Ventilator for Deep Cellar 
Built Like a Periscope 


CELLARS of homes built partially into the 
side of a hill can be ventilated at the deep- 
set end with the special type ventilator 
illustrated. Built like a periscope, its ex- 
posed horizontal surfaces are formed to 
shed rain water. The opening, surrounded 
by an angle-iron frame cast into the con- 
crete, is fitted with a piece of screening. 
If the cellar is 
heated during cold 
weather and no 
ventilation is de- 
sired, the screen- 
ing can be re- 
placed with a 
metal plate. A 
wooden form was 
used to shape the 
air shaft and re- 
moved by collaps- 
ing the pieces 
after the concrete 
had set.—J. M. 
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Drying Metal Garden Chairs 


CERTAIN new-style tubular-frame steel 
lawn chairs collect little puddles of water 
after a rain. If a hole about %4” in diameter 
is drilled in the center of the seat toward the 
back, the water will drain away and the 
chair will dry quicker.—E. W. WILLIS. 
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Lump of Putty Kept Handy 
on Bent Piece of Wire 


To KEEP a small lump of putty 
handy for filling nail holes when paint- 
ing, one painter bends a length of wire 
as shown. The putty is pressed around 
the wire, which is then hooked over 
the edge of the pail—G. H. 


Hook Improves Rural Mail Box 


Ovr rural mail box was breaking down 
because the letter carrier hung on it the 
many heavy packages we received, so I 
screwed a coat hook on the post—J. 8, 
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WORKING TIME: 


BOWL-LIKE VASE HOLDER. 
Turn this from glued-up block 
of %” thick dark-colored wood 
and 114” thick light-colored wood 
(such as mahogany and maple) 
to 84” diameter as shown. Cut 
small flat-bottomed depression in 
which to stand a small vase. Make 
vase from a piece of copper tub- 
ing 1” in diameter by 24,” long. 
Hammer out a flange around the 
top, and solder in a bottom. De- 
sign from Metropolitan Junior 
Achievement, New York. Crafts- 
man’s time, 3 hours; beginner's, 
4 hours. 


SPOOL HOLDER. Often called a 
“Salem spool holder,” this piece 
may be turned from mahogany, 
red gum, maple, walnut, or other 
cabinet wood. Craftsman’s time, 
2% hours; beginner's, 3% hours. 


WALL HOLDER FOR IVY POT. 
Materials: 1 small flowerpot; 3 
¢. 18-gauge brass %” wide and 
10”, and 14” long respec- 
tively; 1 pe. plywood 1” by 2% 
by 3 roundhead brass ma- 
chine screws %” by 8/32 with 3 
brass nuts; 1 roundhead brass 
wood screw, 11;” No. 8. Shape, 
finish, and assemble the parts as 
shown, The scrolls are bent with 
the aid of a slotted 4%" iron pipe. 
Craftsman’s time, 113 hours; be- 
ginner’s, 244 hours. 


ONE EVENING 


eled black, 
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The back of the 
ivy-pot holder is 
plywood enom- 
The 
bross strips ore 
buffed or polished 
with steel wool, 
then lacquered, 
The flowerpot, 
not already pai 
ed, should be 
enameled white 
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SOLDERING 


BORDER CORD 
PINNED TO 
SHEET conn 


SEALINGS~> 
WAX? 


lexi: 
Perers 


jature slate is made of sheet cork ond bound around the 
colored cord. A safety pin is fastened to the back 


Fast-Selling Novelty Name Pins 
Resemble Schoolboy Slates 


‘The border cord is from the ten-cent store 
and comes in a variety of color combina- 
tions. I put it on with pins, first tying an 
end with thread so it won't unravel. After 
working it around the “slate,” retie the 
loose end about %%” from where it will be 
cut off. A few drops of sealing wax does the 
rest, and the wax is then colored to match 
the cord. 


AME pins or brooches are best-sellers 
in the field of novelty craftwork. I've 
made many like that illustrated as gifts 
and sold a number at twenty-five cents each. 
I use sheet cork about \%” thick, which 
can usually be obtained from a garage, auto 
supply store, or stationer’s. This is cut up 
into pieces approximately 114" by 2”. Round 
the corners and black in the “slate” with 
India ink, 


PEWTER 


‘The lettering is done with white poster 
paint. Any number of effects can be ob- 
tained. If a few of the letters are printed 
backwards, it lends a desirable “schoolboy” 
touch. 

‘The brass safety pin at the back is put in 
a depression or slot cut into the cork, and 
this is filled with gold-colored sealing wax. 
I find that a soldering iron melts the wax 
nicely—BEN ROTTMAN. 


[METAL ETCHING—5] 


Old-style pewter is difficult to etch because the metal is so soft and porous. 
‘The new type of pewter now commonly used for decorative metal working con- 
tains a large percentage of block tin and may be successfully etched with 
commercial nitric acid. ‘This can be used full strength, but if deep etching is to 
be done add the acid to an equal quantity of water. (CAUTION: Do this very 
carefully.) Be sure the acid does not come in contact with the hands or clothing. 


a 
1 

1 

1 
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1 
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I 
Clean the surface of the metal thoroughly with a dry abrasive and wipe with | 
clean cloth. Do not allow fingers to touch the cleaned surface. With a camel's- | 
hair brush and asphaltum varnish, paint evenly all portions of the metal that { 
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into the etching bath and leave long enough to etch to the desired depth. 


If a picture, design, or name is to be etched into the metal, paint the entire 
surface evenly, let dry, then sketch or trace the design on the asphaltum with 
a soft pencil. Use a sharp scratch awl to cut the lines through to the metal. 
After etching, remove the asphaltum with kerosene or lacquer thinner, and 
wash and polish. All the parts that have been etched are left black. In most 
cases this adds to the effectiveness. The black can be removed, if necessary, 
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H are to remain unetched. Let this dry thoroughly. Lower the piece carefully 
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ANIMATED 
WINDMILLS 


UTTING the wind to work has always 

been a lot of fun, so here are three 
novel animations driven by small wind- 
mills, In the first a hopeful fisherman tries 
everlastingly to land a whale. The cut- 
outs are of waterproof outdoor plywood 
and are operated by a connecting rod on 
a crank disk, as shown. Bearings of brass 
tubing make for easy running and long 
life, Note that both spindle and revolving 
shaft are set off-center to avoid interfer- 
ence. ‘The propellers in this and the other 
two projects are of conventional two-blade 
design. 

‘The brightly painted, old-time “iron 
horse” never gets anywhere, but it runs at 
full speed whenever the breeze freshens. 
The drive wheels ride on a roller turned 
by the propeller through a cord belt. Con- 
necting rods of duralumin (there is one on 
each side) or other rustproof metal slide 
back and forth through an oversize hole in 
each dummy wood cylinder. 

Steeplechase Steve consists of a plywood 
silhouette and a rocking link. 


DURALUMIN 
CONNECTING. 


SECTION AT 
DRIVE WHEELS. 


BLOCK SLOTTED: 
FOR CORD BELT 
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Rolled-Edge Copper Tray 


'HIS rolled-edge metal tray can be made 

of copper to harmonize with maple and 
other light-toned woods, or of nickel silver 
or aluminum to accompany dark-toned fur- 
niture and accessories. The handles shown 
were turned from thick-walled black plastic 
tube, but inexpensive commercial drawer 
pulls can be used instead. These are avail- 
able in plastic or metal, either with or with- 
out chromium or copper trim. The dimen- 
sions of the tray can be altered, if neces- 
sary, to suit. 

‘The original was made of a 10%" by 12” 
sheet of ordinary hard commercial 18-oz. 
copper (about No. 22 B. & S. gauge), This 
is thin enough to be rolled over by hand, 
yet the scrolls provide sufficient rigidity 
lengthwise. If a bright finish is desired, 
polish the metal with fine abrasive paper 
and finish on a buffing wheel. In the absence 
of a buffing wheel, a pleasing satin finish 
can be obtained by using powdered pumice 
stone on a wet rag, but rub only in one 
direction, lengthwise. It is advisable to give 
the sheet a preliminary finishing before the 


Details of the finished troy. Inexpensive dray 
pulls may be substituted for the plastic handle: 
‘ond a sheet of plywood added to stiffen the tray 


oy 
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(OR PRESSED 
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scrolls are turned, as it is al- 
most impossible to reach some 
parts afterwards. 

‘Unless the sheet is annealed 
along two edges, the end of the 
scroll may remain somewhat 
flat. This does not detract 
from the finished piece, but if 
a full curve is preferred, the 
edges can be annealed in the 
long flame of a gas-oven 
burner, Heat to redness, and 
quench in water. 

The scrolls are formed 
around a length of %” hard- 
wood dowel. This is clamped 
to the sheet with a steel bar 
about %” square underneath. 
‘The steel should have a strip 
of leather or felt glued to it 
to prevent marring the work. 
Use three or four clamps to 
start the scroll; when partly rolled over, 
remove the center clamps to finish bending. 
Buff or rub smooth any marred spots, and 
give one or two coats of clear lacquer to 
prevent discoloring. 

‘The handles shown were turned in one 
piece from a section of rather thick plastic 
tube and then cut apart, Drill and tap the 
handles for 6-82 screws. 

For feet, use 3/16” thick pressed compo- 
sition wood or plywood. In larger tray sizes, 
or if the metal does not prove stiff enough 
to support a load of glasses without bending 
slightly, omit the feet and substitute a sheet 
extending the full length. Drill and counter- 
sink holes of a clearance size for 6-32 
screws, and assemble. 

If desired, the center of the tray may 
be engraved, etched, or decorated with a 
decalcomania (transfer).—HARRY WALTON. 


STEEL BAR 


Average Time 
3% hours 


aan be 


Jy power. 
TURNED GROVES 


SHEET COPPER, 
NICKEL SILVER, 
‘OR ALUMINUM 


.| LENGTH OF 
wl “ TRAV 22 


POPULAR SCIENCE 


ERE is an easily made centerpiece for 
the Easter table that will amuse the 
lults and be admired by the children. 
Cut the rabbit from any available %” 
wood, Insert nickeled thumb tacks for eyes 
and paint the center or edges with red or 
pink nail polish. The base is a 3” by 14” 
Piece of wood with a slot cut 614” from one 
end, into which the rabbit's legs are fitted 
and fastened with cement. 

From some 3/16” square strips of wood 
cut a piece 2%” long and round the ends 
to make an axle for two 1%” wheels of 
plywood or pressed wood. Cut six strips 
4%" long and cement them, with small 
spaces between, at right angles to the axle. 
Cement crosspieces at each end, then add 
two slightly longer pieces at the sides, and 
in this way build up the wagon body. Two 
strips 514” long attach the rabbit to the 
wagon. Ribbons for reins and harness and 
a cotton rabbit for a driver may be added. 
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This pattern will give 
the rabbit's size and 
shape. Construction of 
the wagon is shown in 
the drawing at bottom 
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For anyone who 
owns of has ac- 
cess to a small 
metal - turning 
lothe, a model 


cinating project 


OSCILLATING 


STEAM ENGINE 
sii Pencle 


ERE is a single-acting model engine 
of the oscillating type (Figs. 1 and 2) 
that was designed especially for model 
makers who have been looking for a not- 
too-complicated project. It is the simplest 
form of steam engine—and perhaps the 
easiest of all to build. Simple as it is, 
however, it needs care and accurate work 
throughout, especially in laying out the 
steam ports. 
Model makers can have a lot of real 
enjoyment by drawing the port faces on 
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paper and making an overlay of the re- 
verse ports on tracing cloth, Stick a pin 
through these drawings at the pivot point 
to enable them to be moved back and forth 
This will clearly show how the engine works 
and also aid in its construction. 

With the exception of a leakproof piston, 
the most important essential in construct- 
ing an oscillating engine is to have steam- 
tight port faces. Even though great care 
is used in machining these port faces, it 
is best to finish-grind them together with 
fine valve-grinding compound, which will 
make a steam-tight joint and insure the 
snappy performance of the little “wabbler.” 

There are two ways to approach a model- 
building problem such as this engine. One 
is to purchase a set of castings or a con- 
struction kit and devote one’s time ex- 
clusively to machining and assembling the 
parts. ‘The other is the method of the in- 
veterate model maker who wants to do 
every part of the work for himself, begin- 
ning with the wood patterns. This method 
also appeals to the shop departments of high 
and vocational schools, because a number 
of sets of castings can then be made from 
the one set of patterns. 

Those who wish to make their own pat- 
terns can follow the accompanying draw- 
ings if an allowance of about 3/32" is 
added to the parts where they are to be 
machined. The detail drawings are half 
size, and the assembly drawings have a 
scale, The sharp inside corners of the pat- 
terns should be rounded out with a fillet of 
beeswax, and the well-sanded work given 
several coats of hard-drying shellac. 

The castings can be made at a local 
foundry or, if you have the facilities, you 
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ittle “wabbler” 
not bronze are the crank. 
je lever, ond coil spring 


Bronze castings from which the 
built. The only 


ets 
theft, piston rod, 


can pour your own. This can be done in the 
home shop because the entire engine is made 
of bronze with the exception of the crank- 
shaft, piston rod, reverse lever, and steel 
coil spring. 

‘A set of the bronze castings made up to 
the dimensions in the drawings is shown 
in the rough in Fig. 3, and the same set 
with the machine work finished in Fig. 4. 


Assembly 


SIDE VIEW 
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The fully machined ports ready for final assembly. 
Compare with the assembly drawings below, which 
yw the ‘pproximately three-quarters 


With these castings on hand, work can be 
started. Perhaps the best place is on the 
casting for the frame, as this is the main 
part of the engine and will need to have a 
number of other parts fastened to it. The 
photo, Fig. 5, illustrates how the casting 
is securely held in the three-jaw chuck by 
the cylinder pivot bearing. This allows the 
port face to be machined smooth and true, 


INCHES 
END VIEW 
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which is done with several light cuts and 
very fine feed. 

The pivot hole should be drilled (Fig. 6) 
at this same chucking as the hole must be 
accurately at right angles to the port face. 
‘The feet or bottom of the frame can be 
turned smooth and square with the face by 
bolting it to an angle plate as in Fig. 7. 


‘The screw holes for fastening the frame 
to the base are drilled while the two parts 
are clamped securely together as in Fig. 8 
The reaming of the pivot hole is shown in 
Fig. 9, although this could be better done 
in the lathe when the hole is drilled. The 
casting can be smoothed up with a fine file, 
and work started on other parts, 
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The base casting, being smooth on the 
bottom, needs no machine work other than 
a light going over with a file. This allows 
it to be mounted squarely in the cross-slide 
vise as in Fig. 10 while the two flats are 
milled to receive the feet of the frame. 
After the crankshaft hole has been drilled, 
it is reamed to the finish size (Fig. 11). 


hem Lever 


Figures 12 and 13 show operations in 
machining the crankshaft. The cylinder 
casting, while being machined, is held in the 
three-jaw chuck as in Fig. 14. Here the 
ends are faced and the cylinder bore 
brought to finished size. The port faces 
can be machined by clamping the cylinder 
to an angle plate, or it can be held in the 


: Cylinder 
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and finished 
Use a very 


four-jaw chuck, face out, 
smooth with several light cuts. 
fine feed. 

Figure 15 shows the method of fastening 
the cylinder head to the cylinder. A No. 50 
drill is used for these holes, which are drilled 
through the head and into the cylinder at 
the same time. The holes in the cylinder 
are tapped 2-56, while those in the head 
are opened out with a No. 42 drill to clear 
the screws. Three of these screws would 
be sufficient to hold the head in place, but 
a larger number enhance the appearance. 

In Fig. 16 the steam port in the cylinder is 
being drilled. The dimensions for the ports 
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for both the frame and the cylinder are 
shown in the sectional drawing along with 
the reverse plate. Great care should be 
taken in laying out these holes. 

‘A row of holes may be drilled for fasten- 
ing the cylinder lagging. In this case, 
however, a piece of chrome-plated brass 
tubing happened to be on hand, so it was 
split and a section cut out just large enough 
to make a tight drive fit over the cylinder 
flanges. This bit of bright chrome adds 
an attractive touch. It had been originally 
planned to use a piece of light sheet brass 
fastened with small flathead screws. 

(To Be CONCLUDED) 
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LTHOUGH a bronze hammer is softer 

than steel, it is considerably harder 
than Iead and will find much use around a 
busy shop on work that must not be marred. 
‘The hammer illustrated was cast in bronze 
from a pattern turned in the lathe as in Fig. 
1. This was a split pattern made of two 
pieces of cherry, screwed together and 
turned as one. The handle hole was drilled 
from both sides at an angle as in Fig. 2, and 
Fig. 3 shows the split pattern with the dow- 
els for aligning the two parts. The complete 
pattern was well sanded and shellacked, 
and the rough casting appeared as in Fig. 4 
when it came from the foundry. 

A light center-punch mark was made in 
the center of each end for tailstock support, 
and the casting was chucked as in Fig. 5, 
faced with a number of light cuts, and 
chamfered. The sides were then draw-filed 
bright and a handle inserted —C. W. 


Moking @ bronze hammer is an 
The pattern is 
1 to 3, the 
ond 


instructive pi 
prepared as in Fi 
costing appears as in Fig. 
the machining is done as in Fi 


APRIL, 1951 NEW SHOP IDEAS 193 


Copper-Gauze Pad Polishes 
Parts Made of Soft Metal 


IF You have no soft brass scratch brush 
for cleaning and polishing aluminum, brass, 
or other soft metal, you can make an excel- 
lent substitute from a ten-cent copper- 
gauze kitchen cleaning pad. Punch a hole 
14" in diameter through the exact center 
of the pad with a steel pipe, the end of which 
has been sharpened, and mount it on the 
shaft or mandrel. Use large retaining or 
safety washers and tighten the nuts on each 
side securely. When using this pad in the 
lathe, run the machine at a low speed. 
‘The writer uses a pad like this to polish 
aluminum-alloy pistons and finds that it 
does excellent work without scratching the 
surface as a steel-wire brush would do. 


TIGHTEN NUTS 
MORE THAN USUAL 


PUNCH MADE I DeveLeD ANo 
STEEL PIPE SHARPENED 


Patterns and Border Stencils 
Cut Out on the Jig Saw 


WuEN it is necessary to cut several 
identical stencils or patterns, tack the re- 
quired number of sheets of stencil paper 
to a sheet of thin plywood and cut them 
out on the jig saw. The outlines may be 
sketched or painted on card or paper stock, 
which is much easier to work on than the 
oiled stencil paper. This sheet is then 
placed on top of the pad. A hole is drilled 
for the start of each inside cut, and a me- 
dium fine jeweler's blade should be used 
for smooth accurate work. 

If decorative border stencils are to be 
used, it is especially convenient to make 
extra pieces in this way for a change of 
color and also to replace those worn out 
by being bent around corners or over 
uneven surfaces.—L. L. 


Sl ees ee 


l. 


b 
SSS 


I 
1 
! 
| 
| 
! 
| 
| 
! 
| 
1 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
is 


194 


DRAW-IN COLLET ATTACHMENT 


The collet chuck—most accurate of all chucks—is 
used for precision work. Long or short rods can be 
held in the chuck for machining. The diameter of the 
work may vary 0.001” smaller or larger than the col- 
let-hole size, but the greatest accuracy and precision 
are obtained when the diameter of the work is exactly 
the same as the collet hole. 
collet should never be closed without a suitable piece 
of stock in the hole. 
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Foolproof Way of Measuring 
Pipe Lengths Accurately 


WuEN pipe must be fitted to pass through 
specified holes in walls and conform to 
definite layouts, the amateur mechanic can 
make accurate 
measurements with 
the aid of a couple 
of short pipe nip- 
ples, as shown. 
‘The nipples, though 
inserted in place 
only temporarily, 
should neverthe- 

less be screwed in 
Curved Scratch Brush Cleans tight. ‘Their com. 

Metal Valleys and Gutters bined length (x 

and =), plus the 

For cleaning sheet-metal valleys and gut- distance between 
ters preparatory to soldering or painting, them (y), will then 
one mechanic uses a special curved brush equal the length to 
formed by fastening a discarded circular which the required 
scratch brush 4” in diameter to an old file piece of pipe must 
handle with a large wood screw and washer, be cut. 


ance’ 
PARSE wasner 


Punches Ground from Wrist Pins 


HOLLOW punches suitable for punching paper, 
leather, gasket material, lead, and even thin 
sheet metal may be had in a wide variety of sizes 
by utilizing discarded wrist pins. Simply grind 
one end on a taper to a thin cutting edge. A wrist 
pin from an outboard motor, when ground, will cut. 
a hole about %” in diameter, while a pin from a 
large truck motor will often be 2” or better. 
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Assembling the framework with 2 by 2's. Plywood 
panels are nailed to the inside edges. The design 
can be altered, of course, to suit jual needs 


UNIQUE OUTFIT 
KEEPS SUPPLIES 
READY FOR USE 
By 
LOUIS A. 
LEMBACH 


work and keep their shops much neater 

by constructing a table and storage 
cabinet like that illustrated. The drawing 
board, 48” by 48", may be tilted and locked 
at any angle, and the table contains 83 
square feet of drawer and shelf room so di- 
vided as to keep all materials handy and in 
good condition. 

The main frame of the table is built of 2” 
by 2” stock with veneer panels nailed to the 
inside edges. 

‘The large pressed composition wood draw- 
ing board is reénforced around the edge and 
underneath by strips of 1” by 2” wood, The 
surface is lined with white lettering ink, 
then varnished. Mounted on L-shaped hard- 
wood supports, the drawing board is pivoted 
on bolts, 5” below the top of the table as 
shown, so that it remains at the proper 
height no matter how it is tilted. 

Storage space for full-size sheets of card- 


S= painters can save time in their 


The large drawing board swings up to reveal a desk 
top beneath, and can be locked in any position. On 
the @ small hinged drawing board I 
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Bock view of cal Drawers and shelves hold 
cardboard, mats, and show-card colors. Note the 
for banner-paper and sign-cloth rolls 
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board, 28” by 44”, is provided under the 
drawing board, as well as some shelf room. 
This upper section may be unscrewed so 
the table can be carried through doorways. 

‘Twenty individual drawers and sliding 
shelves on both sides of the table provide 
room for cardboard up to 22” by 28", Three 
drawers at the front of the table each con- 
tain a tray and are divided to store pencils 
and water- and oil-color brushes. The front 
of the working tray at top right is hinged to 
hold two small bottles, a removable glass 
slab, and a divided china slant. Directly 
under this the frosted glass palette is 
hinged so it may be tipped up on the draw- 
ing board to be used as a tracing glass. 

Most of the drawer pulls are salvaged 
reed-organ stops, and all are labeled. The 
blade of the T-square is also novel because 
it contains a series of %” slots, which are 
quite handy in marking guide lines. 

‘The materials used, in addition to the 
large drawing board, were one small draw- 
ing board of 3 square feet; 85 square feet of 
\," pressed composition wood for drawer 
bottoms; 35 square feet of \” three-ply fir 
panels; 50 square feet of 1” pine for drawers 
and frame; and 60 lineal feet of 2” by 2” 
wood for the framework. 
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One of the drawers contains @ frosted-glass 
polette which can be 


jed up and an elec- 
d for tracing designs 


The working tray 
consists of o glass 
slab, chino slant, 
end hinged front in 
which small both 
Three drawer 


for artist brushes 


Cordboard 22" by 2 
Kept in the two. large 
drawers. A special com- 
portment on the side of 
the cabinet holds sheets 
28" by 44". Shelves and 
drowers ‘should be 
edopted to fit mater 
als used by the arti 
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IN THESE modern days, it's surprising 
how few people understand the workings 
of electricity. Mysterious it may be—but 
no more so than gravity. Just as every- 
thing that goes up must come down so an 
electric circuit must carry “juice” to its 
work and then back again. You might 
compare the connecting wires to busses 
(and electricians sometimes call them just 
that) which transport workers to a fac- 
tory, and bring them home when their shift 
is done, According to the kind of shop 
where they are employed, the electrical 
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workmen—or electrons, if 
you choose — manufacture 
light, heat, or sound, or per- 
form plain physical labor. 
In the five entertaining 
experiments which follow, you can see how 
they do familiar tasks in a buzzer or elec- 
tric bell; in a thermostat that turns your 
household heat on and off; in fuses that 
safeguard your home; in a transformer 
that operates a doorbell or runs Junior's 
electric train; and in a telephone transmit- 
ter or radio microphone. Easily made at 
home, these simple models give an insight 
into principles that may be applied to good 
advantage by the handy man around the 
house, in repairing electrical appliances and 
keeping them working efficiently. 


WH = sBuzzer. Assemble, as shown, 
a bolt wound with bell wire, 
a strip cut from a tin can, 
and a wood screw. The ad- 
justable screw should just 
touch the strip. Current from 
a pair of dry cells makes the 
bolt a magnet, and draws the 
strip toward it. This breaks 
the circuit, and the flexible 
strip springs back. Electric 
belis simply add, to the vi- 
brating armature of tin, a clap- 
per that strikes a gong. 


THERMOSTAT. This important- 
sounding instrument is noth- 
ing more than a temperature- 
controlled electric switch. To 
make one, bolt a strip of iron 
to a strip of copper or brass, 
and mount it securely at one 
end. Apply heat, as with the 
electric heating element used 
at left, and the built-up bar 
bends toward one side. ‘This 
is due to unequal expansion of 
the two metals. For the same 
reason, the bar will bend in 
the opposite direction when 
chilled. Electrical contact 
points may be arranged so as 
to complete a circuit when 
the bar moves far enough 
either way. 
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WHAT FUSES ARE FOR. If you follow 
the dangerous practice of replacing 
a burned-out fuse with a penny, you 
may get away with it—or your 
house may burn down. Fuses are 
“weak links” placed in a circuit to 
shut off the electricity in case of 
trouble. Touch wires from several 
dry cells to a very slender strip of 
metal foil, and it will melt with a 
puff, just as a fuse will when the 
electric wiring is overloaded. Con- 
nect the wires directly, omitting 
the fuse, and a thermometer will 
show their rise in temperature— 
perhaps enough to burn the insula- 
tion. Similarly, if there were no 
fuse, short-circuited household wires 
might soon get hot enough to start 
a fire. 


TRANSFORMER. A doorbell transform- 
er lowers household voltage—about 
115 volts—to six volts. To show it 
will work in reverse, connect four 
dry cells to the low-voltage side. 
This circuit should be broken, and 
one loose end connected to a file. 
Draw the other loose end across the 
surface of the file, The interrupted 
six-volt current on one side of the 
transformer will light a neon lamp 
attached to the other side. 


TELEPHONE TRANSMITTER. Lay a pencil 
lead across the edges of two razor 
blades connected to dry cells and 
earphones as shown. Any slight vi- 
bration—the ticking of a watch, or 
passage of breath across the lead— 
gives a thunderous response in the 
headset, by changing the electrical 
resistance of the lead (really car- 
bon) at its contacts with the blades. 
Similarly, in telephone transmitters 
and microphones, the voice com- 
presses and loosens carbon granules. 
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Folding Mike Stand Saves Space 


DESIGNED to fit in the carrying cases of most 
portable public-address systems, a new microphone 
stand has a telescoping central standard which at- 
taches to a folding base. In its own carrying case, it 
occupies a space only 13” by 4%” in diameter. Set 
up, it is adjustable from 16” to 60” in height. 


Midget A.C., D.C., or Battery Set 


A compact portable radio of the “camera” type is now 
offered which operates on direct or alternating house 
current as well as on its own self-contained battery supply. 
‘The power selecting switch and tuning and volume con- 
trols are conveniently set in the front panel. 


Radio Designed To Be Set in Wall 


Set in the wall of a room like a light switch, a radio 
receiver just marketed is available with a flush-type panel 
in several colors to conform with the color scheme of 
your interior decorations. Mounted in a steel box 3%” 
by 8%” by 114”, the radio fits between wall studs and 
is connected directly to the house wiring. 


You can get a panel to match your decorations for this receiver to be set right into the wall of a room 
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for Radio Fans & 


New FM Adapter for Conventional Receivers E 


BUILT in an attractive 
walnut cabinet, a fre- 
quency-modulation adapt- 
er which connects directly 
to conventional amplitude- 
modulation receivers has 
its own tuning condensers 
and a dial calibrated in 
frequencies now being 
used by FM. With it, the 
user has the choice of 
programs broadcast on 
either type of wave, re- 
ception of FM programs 
being routed through the 
loudspeaker of the con- 
ventional radio. The adopter hos its own tuning controls for getting FM programs 


Single Outfit Is Radio, 
Phonograph, Recorder 


A COMBINATION radio, phono- 
graph, and recorder, of light weight 
and small size, has been offered at 
a cost comparable with that of 
many small receivers, The outfit 
contains its own loop antenna and 
will record radio programs direct- 
ly, or home talent through its own 
hand microphone. The turntable 
takes records up to 12” in diameter, 
and cuts home recordings at the 
standard rate, 78 revolutions a 
minute. It weighs less than 20 
pounds with its snap-on lid and 
The attractive triple-duty unit weighs less than 20 pounds strong carrying handle. 


Cylindrical Voltmeter 


Is Convenient To Use 

PARTICULARLY handy to use, a 
new cylindrical voltage tester 
only 5” long indicates voltage by 
the position of a pointer in rela- 
tion to a graduated scale on one 
side. Different-colored bands 
identify each A.C. voltage, 110, 
220, 440, and 550. Alternating 
current vibrates the pointer and 
reveals the frequency. Rubber- 
covered leads 25’ long are fitted 
with hooks and sharp points for 
piercing insulation without dam- 
aging it. 
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How the electric speaker set fits conveniently on the head of a bed 


BED RADIO 


By ARTHUR C. MILLER 


ONVENIENTLY hung over the back of 

‘a bed, this small radio will bring pro- 
grams within easy control of late night 
readers or convalescents, The cabinet and 
chassis layout have been carefully planned 
in order to compress the complete set in as 
small a space as possible without loss of 
efficiency. 

‘Measuring 7%” square, and with a depth 
of only 2%", the cabinet houses a 
powerful tuned-radio-frequency re- 
ceiver with a radio-frequency de- 
tector, and audio and rectifier 
stages. Yet only two tubes are 
used—an important factor in re- 
ducing the overall size. One tube, 
the 12B8GT, contains an RF pen- 
tode and high-mu triode, which are 
used for the RF and detector 
stages, respectively. The other tube, 
the 25A7GT, contains the pentode 
output amplifier and the half-wave 
rectifier. 

Instead of these tube types, the 
reader may use the newer low- 
drain models, the 25B8GT and the 
TOLTGT. If these tubes are used, 
the line-cord resistor will have to 
be changed to one having a built-in 
resistance of 135 ohms instead of 
220 ohms. Also, the connections to 
the T0L7GT tube differ slightly. 
Connections to the 25B8GT are 
similar to those of the 12B8GT. 
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The wired chassis look: 


No other changes are neces- 
sary in the circuit. 

‘A compact two-gang vari- 
able condenser tunes the an- 
tenna and the RF coils. The 
antenna coil is unshielded, 
and is mounted right next 
to the 12B8GT tube. The 
RF coil, though shielded, is 
mounted in an unconven- 
tional way —upside down. 
However, it is still thorough- 
ly shielded and in this new 
position makes the wiring 
of the set a lot easier. The 
small screw on top of the 
can, which holds the coil in 
place, is unscrewed and 
passed through a hole in the 
chassis to anchor the shield- 
ing can and coil securely in 
place, 

Volume is controlled in 
the conventional manner, by 
varying the grid bias on the 
RF tube, using a 50,000- 
ohm potentiometer between 
the antenna and cathode of 
the RF pentode. A 300-ohm, 
Y-watt fixed resistor in 
series with the potentiometer keeps the 
tube always slightly biased. Ganged with 
the 50,000-ohm volume control is the S.-P., 
S.-T. on-and-off switch. To provide greater 
stability in the RF stage, the screen of the 
pentode (12B8GT) is decoupled by means 
of the 5,000-ohm, %-watt resistor and the 
.05-mfd, tubular by-pass condenser. 

‘The cabinet is constructed of pine, with 


this before being placed in 
. Careful designing makes it extremely compact 
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The pictorial diagram above mokes it easy to follow the wiring connections 


below shows the cabinet and speaker, with chowsis reody to 
stolled. Right, angle view of # 


View 
be ins 1¢ finished set and brackets 
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the sides %” thick and the front 
about 5/16”. A round hole of 
3%" diameter is cut in front for 
the speaker and decorated with a 
round escutcheon from a tuning 
dial. The escutcheon may be pur- 
chased separately at any large 
radio store. Aluminum 1/16” thick 
is used for the back. To it, two 
brass strips %" wide, previously 
bent in a vise, are attached—each 
with two 6/32 machine screws 
and hex nuts. The angles shown 
in the drawing will do for most 
low-backed beds. 

‘The large ventilator hole on the 
bottom side of the cabinet pre- 
vents the heat generated by the 
tubes from remaining inside the 
cabinet and melting the wax in- 
sulation on the tubular condens- 
ers, or causing damage to the 
finish on the bed (if wood) by 
heating up the aluminum back. 


LIST OF PARTS 

‘Two-gang tuning condenser, 
00036 mfd. 

Antenna coil, unshielded. 

RF coil, shielded. 

Filter choke, 10 henry. 

Line cord, 220 ohm (see text). 

12B8GT tube (see text). 

25A7GT tube (see text). 

Permanent-magnet speaker, 4”. 

Output transform, 

Potentiometer, carbon, 50,000 
ohm. 

8. P. 8. T. switch. 

Octal wafer sockets (two). 

Carbon resistor, 150 ohm, 1 watt. 

Carbon resistor, 300 ohm, % 
watt. 

Carbon resistor, 5,000 ohm, % 
watt. 

Carbon resistor, 150,000 ohm, % 
watt. 

Carbon resistor, 800,000 ohm, * 
watt. 

Carbon resistor, 3 meg., % watt. 

Electrolytic condenser, tubular, 
10 mfd., 25 volt. 

Electrolytic condenser, tubular, 
16 mfd., 150 volt. 

Electrolytic condenser, tubular, 
20 mfd., 150 volt. 

Tubular condenser, .1 mfd., 400 
volt. 

Tubular condenser, .05 mfd., 
400 volt. 

Tubular condenser, .02 mfd., 
400 volt. 

Tubular condenser, .01 mfd., 
400 volt. 

‘Mica condenser, .00015 mfd. 

‘Mica condenser, mid. 
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One-Tube j 
Reeeiver 


USES RECTIFIER 
AS DETECTOR 


ASED on a novel and simple one- 

tube circuit, operating on the 
house current, this new type of radio 
receiver brings in stations as clearly 
as a crystal set, with absolutely no 
hum, and with fine selectivity and 
sensitivity. 

‘Using a rectifier as a detector tube, 
no filtering system is needed be- 
cause no plate voltage is used! The 
A.C. voltage is needed only to heat 
the filaments of the 2525, with no 
connections between the A.C. line 
and the receiver proper. The 2525 
acts as a diode and has its two plates 
and cathodes tied together. The 
plates are connected to the fixed 
plates of the .00015-mfd. tuning con- 
denser, to the four-prong coil, and to 
the antenna. The cathodes are con- 
nected to the moving plates of the 
condenser and to the other end of 
the grid winding on the coil. The __ 7 
phones are placed in the cathode cir- This close-up view shows how the four main ports are placed 
cuit of the tube. 

‘The rectifier heater voltage must 
be adjusted critically to from five to 
six volts, instead of the rated 25, for 
satisfactory operation. As there is 
no Mine cord on the market rated at 
600 ohms, use an 80-watt fixed re- 
sistor with an adjustable tap. Other- 
wise connect two 300-ohm line cords 
in series. 


— 
LIST OF PARTS 


Tuning condenser, .00015 
mfd. 

Set of two 4-prong broad- 
cast coils. 

Rectifier tube, 2525. Soa 

Six-prong wafer socket. (80 WATT) 

Four-prong wafer socket. / 

Wire-wound resistor 
(tapped), 80 watt, 750 ohm. 

Headphones, 2,000 ohm. 

Line cord. 

Black Bakelite panel for 
baseboard, 4” by 7”. 

Miscellaneous: Wire, solder, 
20’ indoor antenna, etc. 


‘Only the heater uses power, so a ground may be safely used 
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Musical comedy with its glittering 
light and color offers one happy 
hunting ground for movie makers. 
This is @ "Panama Hattie” scene 
Ethel Merman and the chorus 


By ROBERT WOODMAN 


HEN the shades of night descend and 
the photographic value of the daylight 
wanes, most amateur movie makers 

conclude that their outdoor activities must ne 

essarily cease. They hold to this despite the fa 
that they, themselves, have seen many interest- 
ing outdoor night movies. There seems to be an 
impression that some sort of special training 

or camera manipulation is necessary to make a 

_—  _ sttecess of such movies. Let us dispel this im- 

pression, With modern, fast films, outdoor 

night movies are easy to make. In the glitter 
and glow over highways, in shops, theaters, and 
arenas—wherever human beings gather for rec- 
reation—there is generally plenty of light for 
good pictures. 
‘A few examples of what can be done are 
shown in the accompanying illustrations, all of 
which, except the large picture above, are en- 

largements of frames from amateur 16-mm. 

movies. Such enlargements do not, of course, 

begin to reveal the quality of the actual movie, 
but they are sufficiently clear to give some idea 
of suitable subject matter. 

‘You don’t need an expensive outfit. Even low- 
er-priced cameras these days can boast of their 

4/35 lenses, and this stop will bring pretty fair 


Action aplenty is found at wrestling matches 
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results under the bright lights with fast films 
rated at Weston values of from 64 up. Of course, 
there is no denying that a lens with a speed of 
£/1.9 or £/1.5 confers great advantages in mak- 
ing special types of after-dark shots; and, if you 
are out to shoot color, a fast lens is practically 
a necessity. 

What can you take? No end of things claim 
attention because of their after-dark interest 
value. It isn’t necessary that you inhabit a me- 
tropolis in order to have your own good chance 
for outdoor night movies. Any town has its 
Main Street, where enterprising merchants see 
to it that darkness doesn’t conceal them or their 
wares. The coming of dusk to Main Street often 
makes a very pleasant picture. 

Indeed, the effort to capture such a shot will 

form an excellent introduction to the whole 
subject of after-dark filming. There comes an 
hour in the early evening when objects are still 
visible by daylight, but when street signs, offices, 
and shop windows begin to be illuminated. This 
is an excellent hour to secure novel effects with 
fast film and a lens of medium speed because, 
in the resulting picture, the outlines of objects in 
the scene will show dimly, while the lights them- 
selves will be brilliantly picked out. The 
shadowy details of objects will give all the lights 
their proper locations in the scene, and the 
general result is usually a very good one. Mov- 
ing traffic will be outlined, with car headlights 
threading the maze of shadows, 
. One of the most effective shots of this kind, 
taken by an amateur with an £/3.5 lens, showed 
a long line of cars coming across a hill road at 
twilight. There was just enough daylight to 
register the outline ‘of the distant horizon 
against the sky. All the cars had their head- 
lights on, and this gave the effect of a moving 
necklace of light. 

A shot of an approaching, headlighted train, 
taken at dusk, is also very striking. Vehicular 
traffic crossing a bridge with its delicate tracery 
of cables still outlined against the twilight sky, 
offers an excellent application of this type of 
shooting. 

As regards city traffic, an amusing effect may 
be secured, around this hour, by setting the 
camera at half speed. This will double the 
wide-open speed of the lens, so that a better ex- 
posure results. Of course, everything will move 
twice as fast in the resulting picture. It is un- 
likely that the lights themselves will be badly 
overexposed when half speed is used at this time. 

As to exposure for twilight shots, the best bet 
for those who have lenses of moderate speed is 
to load the camera with fast black-and-white 
film, open the lens up wide and blaze away. 
Conditions vary so much with circumstance that 
it is impossible to give fixed exposure values. In 
the twilight an exposure meter, if used, will 
attempt to inform you that the light is unsuit- 
able for filming. So it may be, if you want a full 
exposure. But here you are seeking an effect. 


Animated signs fairly sparkle on the screen 


From a movie entitled "Broadway Nights" 


Even the opera has its moments for movies 


The bollet, or ony dancing, is o good subject 
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Comes night and complete darkness. Now 
for the real night shooting. The first sub- 
jects that attract many movie makers are 
the street signs. In the big cities there are 
more lavish displays of massed electric 
bulbs, but street signs of any proportions 
may be made effective by varying the 
camera angle and also by weaving such 
shots into a simple after-dark sequence. 

An interesting and unusual photo-montage 
effect in motion can be made if you have 
the facilities for rewinding the film in your 
camera. Some cameras are provided with 
back-cranking devices which enable this 
to be done easily. Even if your camera does 
not have this, you can still achieve the effect 
if you want to go to the trouble of rewind- 
ing the film in a darkroom. Then you can 
load it into the camera again, cover up the 
lens, and run it off until the footage meter 
shows you have reached the original portion 
of your film on which you want to double 
expose another image. You can shoot some 
more moving signs on the same length of 
film, but at a different angle or in a dif- 
ferent portion of the frame. As the back- 
ground is always dark, the two shots will 
both register. This idea may be carried out 
in double, triple, or quadruple exposures, 
depending on your own plans and patience. 

One amateur made special titles for his 
film of night life and produced a fine effect 
by double exposing shots of various ani- 
mated electric signs in one corner of the 
title field. This he did by making an entire 
fifty-foot roll of titles alone, photographing 
white letters on a black background. Hav- 
ing kept a record of his precise footage for 
each title, he rewound the film and went out 
and shot the individual signs, sighting each 
through the finder so that only the upper 
left-hand corner of the frame contained a 
bright image. The lettering had been placed 
so as to leave this space vacant. The result 
was as professional looking a collection of 
titles as anyone could desire. 

Now, as to exposure on bright electric 
signs placed far above the street, it is not 


always wise to attempt to determine this 
by the use of a meter. Not that our trusty 
mentor falls down on the job, but we are 
not interested in trying to compensate for 
the dark area against which the sign stands 
out. The meter will dutifully average the 
entire included area in its reading, which 
will not be the true exposure: value for the 
light of the bulbs themselves. Consequently, 
the lens settings will have to be regulated 
largely by your own judgment. 

If you are using panchromatic speed film 
in the camera, you will find it especially 
sensitive to the light of the incandescent 
lamp. With this kind of film, a stop of £/3.5 
will usually record the sign very well. If 
there is a large, closely massed area of 
lights, try £/4.5 or /5.6 with speed film. 
With ordinary pan film, on the other hand, 
better use nothing slower than £/3.5 or 1/2.7. 
If color appeals, and you wish to record a 
sequence of colored signs in Kodachrome, it 
is better to have a fast lens and to open it 
wide. Use type A, of course. 

‘With supersensitive black-and-white and 
a fast lens, shots can also easily be made 
by reflected light. Theater marquees, ex- 
tending over the sidewalk, often form 
brilliant pools of light along the street. 
Take your stand at one of these, open up 
the lens, and capture the interesting parade 
of hurrying people—or perhaps the more 
leisurely ones in ermine and coiffure, top 
hats and white shirt fronts. If you and 
your camera are also to see the show, you 
will want to shoot the name of the attrac- 
tion, outlined in lights above. A billboard 
close-up, if well illuminated, will also help. 
Remember, when using a fast lens wide 
open, that you must be careful in focusing, 
especially in close-ups. This is even more 
important in 16-mm. than in 8-mm. 

Once inside, you find yourself in a good 
seat, centrally located and not too far from 
the stage. It is a musical comedy, with plenty 
of glitter and go; in fact, not too quiet, for 
in a quiet interval, the familiar buzz of a 
movie camera in the theater can be dis- 


Sonja Henie in the glare of crisscross spotlights, ond a scene from a six-day bike race film 
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concertingly loud. All right, yours doesn’t 
buzz; it purrs, But try to make it purr 
unobserved. 

‘Use discretion and a fast lens when you 
shoot inside the theater. Since the rash of 
candid cameras has broken out, some 
theaters have blanket restrictions on all 
cameras. But, if you are reasonable and 
don’t buzz your camera in the midst of a 
dramatic hush, you'll probably get by. Pick 
your show. Have a word with the house 
manager in advance, if you can. There's 
always such a thing as codperation. 

For close-up shots of individual perform- 
ers, or of small stage groups, a forward seat 
in the orchestra is best. For a more sweep- 
ing view of the entire stage picture, the 
loge, or first balcony front, is a good spot. 
Color is an excellent possibility, especially in 
the glittering revues where it runs riot 
amid a shower of spotlights. For color, 
open up the lens as wide as it will go—and 
that ought to be f/1.5 or f/1.9. If there is a 
special scene you want that isn’t so bright, 
film it at half speed. ‘The characters may 
speed up their actions, but at least you will 
have a picture. 

Some thoroughgoing amateurs make their 
theater films more interesting by attending 
two performances of the same show, once 
seated near the stage and once in the front 
balcony. By intercutting the two sets of 
shots, variety can be obtained. Telephoto 
lenses also can be used, but a fast telephoto 
is rather bulky on a 16-mm. camera for 
theater shooting. With 8-mm., this is a 
slightly different story, but, of course, it all 
depends on the lens battery at your disposal. 

‘You can even shoot another movie on the 
screen if your seat is at the right distance, 
although this is more of a stunt than a 
serious record. Use half speed with black- 
and-white film to get exposure and to avoid 
flicker. 

Night clubs usually offer excellent ma. 
terial for the after-dark filmer—and here 
we may be tempted to add, “And how 
For there seems to be less formal restraint 


The circus is @ gold mi 


for movie makers. At right, Clyde Beatty i 


placed upon the occupants of a ringside 
table, and any little camera noise, added 
to the general confusion, doesn’t matter. 

Entertainments in large arenas are now 
regarded by all amateur photographers as 
legitimate hunting grounds, and the time 
has come when there are almost more flash 
bulbs than empty pop bottles under the 
seats when the crowd leaves the circus, The 
big opening parade, the clowns performing 
between the acts, the mammoth aggrega- 
tions of this and that, the white-clad bodies 
of the trapeze artists flying through the air 
—all may be recorded with the greatest of 
ease. 

Skating carnivals, with their bewildering 
volleys of crisscrossing spotlights, will give 
your camera an active workout. Boxing and 
wrestling are in a class by themselves for 
movies because of the flood of light with 
which the arena is drenched. Color isn't very 
necessary, but a ringside seat, even at some 
of the bouts of lesser importance, can yield 
black-and-white movies that literally pack 
a punch. This is one of the few after-dark 
occasions during which you may be able to 
make slow-motion movies. 

One amateur made a film composed en- 
tirely of well-selected close-ups and long 
shots of wrestling bouts. The mighty heaves 
and earthquake tremors staged by the hairy 
behemoths for the amusement of the crowd, 
as well as the more scientific exhibition of 
the sport put on in the main bouts, provide 
excellent cinematic effects. In brightly 
lighted rings you can easily make telephoto 
shots and thus catch close-ups of the con- 
testants’ expressions. With “super” film, 
black-and-white shots of brightly illumi- 
nated boxing or wrestling arenas may be 
made at normal camera speed, with stops 
of £/4.5 or £/5.6. 

The list of possible subjects is far too 
long to cover completely, but the main 
thing is—don’t be too wary of night sub- 
jects. Good, fast film and speedy lenses are 
available. Let them bring you the fascinat- 
ing pastime of night movie shooting. 


lion-toming act 
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Neat Plastic Drawer Knobs 
Improve Photo Gadgets 


For use on photographic enlargers, tripod 
attachments, and other photo equipment, 
plastic knobs are superior to metal ones 
in several ways. They do not corrode, are 
pleasant to touch, and attractive to the eye. 
Such knobs are sold in dime stores as 
drawer pulls. Remove the screw, drill the 
hole to the required size, and thread it to 
fit the special part. Apply pyroxylin cement 
or plastic adhesive to the threads, and screw 
the knob into position. If the plastic is the 
type that softens in hot water, file the end 
of the shaft square, drill the hole somewhat 
smaller than the diagonal of the square 
end, and force the shaft into the hole after 
the knob has been immersed for a short 
time in water heated a little below the 
boiling point.—W. B. 


Thermometer Held in Place 
with Small Suction Cup 


‘THERMOMETERS for photographic use are 
customarily made for hanging inside a tank 
and have no provision for holding them in 
one position. To keep a thermometer in 
place in a tray 
when it is rocked, 
buy a five-cent 
rubber suction cup, 
remove the hook 
from the ther- 
mometer, and bolt 
the cup in its place. 
This will hold the 
themometer at the 
bottom of the tray 
so it will not inter- 
fere with develop- 
< ing procedure in 
i . any way.—G. 8. G. 
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Weight Hung Beneath Tripod 
Will Keep It Steady 


MANY blurred amateur snapshots are not 
due to a poor lens, bad focusing, or move- 
ment of the subject, but to movements of 
the camera. Even the use of a tripod will 
not prevent this movement unless the tripod 
is heavy enough, and on a firm enough sup- 
port, to absorb the shock of the shutter 
mechanism when it is tripped. A good 
remedy is to suspend 
a substantial weight, 
such as a 6- or 8-lb. 
flatiron, from the un- 
derpart of the tripod. 
A light tripod then 
becomes as rigid as 
a much heavier and 
more expensive one. 
A strap is better than 
a cord for suspending 
the weight because it 
has no tendency to 
twist. Light tripods 
are especially wabbly 
when set on thick 
carpets.—K. 8. 


Storing Chemicals in the Darkroom 


No MATTER how small your darkroom is, 
store all chemicals away from your stock 
of paper and films, and keep them in well- 
stoppered bottles or tightly closed containers. 


to Clear Camera Controls 


SoME cameras have controls on the side 
so that operation is difficult with a syn- 
chronizer battery case and reflector strapped 
in place. In such cases bend the synchroniz- 
er bracket at an angle so the battery case 
will be supported away from the camera. 
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Dan B. Clark calibrating a I 
mits is measured by a photo- 


lectric cel 


HOTOGRAPHERS have often wondered 

why one lens of a certain rating, such 
as £/4.5, will appear to be faster or slower 
than another similarly rated. This is be- 
cause the ordinary method of rating lenses 
with respect to light speed by the ratio of 
the aperture opening to the focal length 
does not take into consideration the number 
of elements in the lenses, the arrangement 
of the elements, the different composition 
of the glass, and the light lost by reflection 
and absorption. 

In movie work the discrepancy is par- 
ticularly troublesome, because negatives of 
differing densities are often produced when 
lenses were interchanged during the shoot- 
ing of a picture. To overcome this, Dan B. 
Clark, executive director of photography in 
the Twentieth Century-Fox Studios at Holly- 
wood, Calif., has developed a new method 
of rating the speed of movie-camera lenses. 
The actual amount of light transmitted by 
a lens at various stops is registered by an 


APRIL, 1951 


‘and mot 


PHOTOGRAPHY 


LENS SPEEDS 
CALIBRATED 
IN NEW WAY 
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ultrasensitive microammeter as the lens 
faces an evenly lighted ground-glass screen. 

When being tested, the lens is mounted in 
a holder containing a ground-glass screen, 
which receives the focal image of the lens. 
Back of the screen is a photo-electric cell, 
the output of which is connected to the 
ultrasensitive meter. The system is stand- 
ardized by measuring the light transmitted 
through a carefully selected reference lens 
set at the f/3.2 stop. The meter reading 
for this setting becomes the standard. 

In calibrating a lens, the diaphragm con- 
trol is operated until the meter reads the 
same level as on the standard lens. Thus, 
to insure transmission of the same amount of 
light on both lenses, corrections may be 
applied to each lens, permitting its sub- 
stitution for another at any time. Results 
of the new method are more perfectly 
matched negative densities, especially on 
exteriors where light stops are constantly 
being changed. 
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EXPOSED 35-MM. FILM can be transferred in 


full daylight from a miniature camera 
magazine to the new developing tank shown 
below. The film magazine is inserted in a 
small side chamber, and the leading end 
of the film attached to the tank-reel core. 
‘The lid assembly is inserted into the body 
of the tank and a knurled collar revolved 
to wind the film into the tank reel, when a 
knob is turned to cut the film. A final turn 
winds the free end into the reel, and the 
empty magazine can be withdrawn. 
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‘A NEW SYNCHRONIZER 
speeds up to 1/400 second is available for 
cameras that have front shutters of the 
setting type and standard cable - release 
sockets. The presynchronized magnetic 
tripper is adjusted to critical accuracy by 
means of a photronic testing machine, and 
no exposure tests have to be made by the 
user. There are two sockets, one placed 
vertically for 11A, 16A, and 21 photoflash 
lamps, the other centered in the back of 
the reflector for midget (No.5) bulbs. Both 
are arranged for rapid ejection of lamps 


suitable for shutter 


DEVELOPING AND PRINTING can be done at 
military posts, summer camps, on ship- 
board, or elsewhere away from home with 
the aid of the compact but complete de- 


veloping outfit illustrated above. It packs 
into a small traveling case 74” by 11” by 
21", and weighs 14 Ib. The outfit was de- 
signed especially for dyed-in-the-wool dark- 
room fans who have to serve a year in 
training camps, but it is equally useful 
under any conditions where a permanent 
darkroom is not available. Included in the 
equipment are an adjustable roll-film de- 
veloping tank, three hard rubber trays, 
all-metal printing frame, ruby bulb, gradu- 
ate, two ferrotype plates, print tongs, 
thermometer, chemicals, instruction book- 
let, and exposure record guide. 


POPULAR SCIENCE 


DIRECT CHEMICAL RETOUCHING of 
photographic prints is made pos- 
sible by a new chemical kit. Un- 
desirable backgrounds may be 
removed, lost detail brought back 
into the prints, and local sections 
retouched. Blemishes and lines 
can be erased from a portrait, 
and missing details in dark hair 
or shadows restored. Delicate 
gradations can be worked in, 

The method is said to work 
equally well on glossy or dull 
papers. Four chemicals are used 
—solution A, solution B, working 
control solution, and stop solu- 
tion. The first two are the active 
solutions. The working control 
solution slows down their speed, 
and the stop solution arrests the 
action completely. 

‘The developed print must be washed en- 
tirely free of hypo and should not be over- 
fixed or have the emulsion hardened. 
However, after it has been retouched, it 
can be further fixed in an acid-hardener, 
hypo bath, The area to be retouched is 
first treated with the stop solution, Then 
equal parts of solutions A and B are ap- 
plied with a fine sable brush, and, as soon 
as the desired effect has been obtained, the 
stop solution is dabbed on with a tuft of 
cotton, If the action proves too fast, a 
little of the working control solution should 
be added to the mixture of solutions A 
and B so as to reduce their speed. 


BUILT-IN EXPOSURE METERS are a feature of 
these two new, reasonably priced 35-mm, 
cameras. The one illustrated at the right 
is designed especially for color work. Its 
f/4 anastigmatic lens is color-corrected far 
beyond the minimum required for faithful 
color reproduction, The meter is of the 
photo-electric type. In the second camera, 
which is shown below, an extinction-type 
exposure meter is used. This camera also 
has an f/4 lens, Both cameras have an 
automatic shutter mechanism accurately 
calibrated from 1/25 to 1/150 second. 


APRIL, 1941 


A mixture of chemicals is applied with o fine brush, and the 
ection is halted at the proper point with a stop solution 


PATTERNED AFTER MACHINES now used in 
nearly every motion-picture cutting room, 
this 16-mm. editor enables amateur movie 
makers to see the film 
in action while it is be- 
ing edited, The film can 
be wound and rewound 
at will, or stopped for 
inspection of stills. The 
brilliant image is viewed 
through a high quality 
magnifier and appears 
four times the original 
size. No pressure pads 
can scratch the film. 


This grotesque and 
ghostlike picture is ob- 
foined by photograph- 
ing an image projected 
on the wall by shooting 
the beam from a pocket 
flosh light through the 
set-up shown at the left 


Queer Pictures Projected 
on Wall Through Glass 


‘Weirp, mystifying photos can be taken, to 
the wonderment of your friends, by the 
simple trick of projecting a beam from a 
pocket flash light through bottles, glass 
dishes, and other transparent objects. If 
the room is darkened sufficiently, countless 
curious images can be thrown on the wall 
in this way, and a few of the best selected 
to be photographed. 

The example at the left above—a ghost- 
like face or mask—was obtained by setting 
one small glass dish on top of another and 
balancing a pair of spectacles across the 
top. The fruit-slice pattern alongside it 
was made by projecting the light through 
the bottom of an ordinary glass lemon 
juicer. An unearthly figure apparently sur- 
rounded by electric radiations was created, 
as at the right, by directing a flash-light 
beam through a small, empty bottle. 
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Light passed through a 
gloss lemon juicer as at 
the right gives o design 
resembling giant slice 
of fruit. The room must, 
of course, be darkened 

s show up 
clearly against the wall 


the secret would be apt to guess 
what this The light is merely projected 


through the bottle se 
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Quick-Change Holder Speeds Use of Filters with Enlarger 


‘THose photographers who are using the new ' 
variable contrast papers for enlarging (see 
P.S.M,, Feb. ’41, p. 198) can save time by mak- 
ing a swinging filter holder in which to mount 
the blue and yellow filters used for controlling 
the degree of contrast. 

A \" brass rod extending down from the en- 
larger body supports a fan-shaped piece of 
aluminum with two 1%” diameter holes in it. 
‘The filters, which come in sheet form with each 
package of enlarging paper, are sandwiched be- 
tween the aluminum and a piece of cardboard 
cut to the same shape. The edges are bound 
with lantern-slide tape. 

A simple spring-click device causes the filters 
to stop so that they are centered below the lens 
when in use. They can also be swung entirely 
out of the way at times when no filtering action 
is desired—WALTER E, BURTON. 
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File for Miniature Negatives Made from Mailing Tubes 


A HONEYCOMB filing case for 35-mm. nega- If necessary, each tube will accommo- 
tives can be made by gluing short pieces of date seventy-two exposures instead of 
mailing tube in a cardboard box reénforced the customary thirty-six, thus doubling 
with wooden strips along the ends. Tubes from the capacity—CARROLL E. BRADBERRY. 
1%" to 1%” in diameter are the best size. 

Before gluing in the segments, mark the bot- 
tom of the box in some sort of index system. 
‘A good way is to letter the top horizontal row 
A, B, C, and so on, and place numbers down 
one outside vertical row to give a coordinate 
index system (A-1, A-2, etc.) 

Each individual will prefer his own system of 
filing. An alphabetical or subject file may be 
used, or a combination of both, such as: 


LANDSCAPES ROLL NEGATIVES 
Bear Mountain At Ttod 
Cape Cod D6 10 
Dunny Creek C3 33 to 36 
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Print Drier Revolves in Breeze Like Windmill 


NY amateur photographer 
can build a print drier like 
the one illustrated. Its simplicity 
is rivaled only by its efficiency. 
This particular drier is used 
professionally and accommo- 
dates a large number of 8” by 
10” prints, but by using a small- 
er bicycle wheel and reducing 
the other measurements to scale, 
the drier can be redesigned to 
take up less room. 

It consists, in brief, of a cir- 
cular platform mounted on an 
old bicycle wheel so it turns 
freely. Dowels project from the 
platform so that the ferrotype 
tins can be rested against them 
like vanes of a windmill. An elec- 
tric fan is set up about two 
feet away to blow against the 
tins and turn the wheel. 

For the size shown—that is, 
to hold seventeen 12” by 17” 
ferrotype plates—the materials 
necessary are: A 24” diameter 
bicycle wheel and axle; four 
hooks such as are used by 
plumbers for supporting pipes; 
a 3” by 5” metal plate; 22' of 
%” wood dowels; 10’ of picture 
wire; an electric fan; some lum- 
ber, screws, staples, and miscel- 
laneous supplies. 

‘The metal plate (in this case 
brass) is screwed to a base- 
board. The bottom of the hub 
rests on the plate, and the axle 
projects through below and also 
above through the center of the 
drier platform, which is 38” in 
diameter. The rim of the bicycle 
wheel is attached to this plat- 
form, as shown, by means of 
the pipe-holding’ hooks. 

‘The dowels, which are cut into 
15” lengths, are inserted in holes 
‘An electric fon le placed about two fest away to blow ageing previously Grilled in the plat: 
3” from the edge and 5” apart. 
‘The inner row should be laid out 
in a circle approximately 5” in 
diameter, and spaced 114” apart. 
‘The picture wire is fastened 
around the outer row of dowels 
about 2” from the top to prevent 
the ferrotype tins from slipping 
out as the breeze turns the 
wheel. Small staples driven in- 
to the dowels keep the wire in 
place-—BERNARD U. SOIBELMAN. 
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12,000,000 SUCCESSFUL SNAPSHOTS 
AT NIGHT leis = takers 


7 
Te a little while ago; the 
average snapshooter was only half a snapshooter . 
all his pictures were outdoor pictures. But now, thou- 
sands are shooting indoors as well as out: 

Using Kodak Super-XX Film—ir’s about four 
times as fast as ordinary film—they get as good 
snapshots indoors at night as they ever got outdoors 
in the sun, And you can, too—with any camera that 
takes Kodak Super-XX Film, evena $1 Baby Brownie. 
At dealers’ .. . Eastman Kodak Co., Rochester, N.Y. 


Night Shapshots simple as ABC. with 
KODAK SUPER: XX FILM 


+ load your 
camera with Kedok 
Super-XX Film. 


ta ighele attractive 
. Kedek Handy table, picture sug 
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TOUGH 
but oh so gentle 


TOUGH ON OIL-PUMPING » GENTLE ON CYLINDER WALLS 
Tf you're adding too many quarts of oil between 
changes, you're not only wasting money on 
oil but you probably are building up to an ex- 
cossive repair bill. Ofl-pumping usually means 
that rapid cylinder wear has started. 

At the first sign of ofl-pumping, it pays to 
replace your worn rings with Hastings Steel- 
‘Vent Piston Rings. ‘They stop oil-pumping and 
check the rate of cylinder wear. 

Any good mechanic can install them. 

Note to Used Car Buyers: Ask the dealer If t's 

Stes. Vent Reconditioned. (W's. bettar bay tt. 
HASTINGS MANUFACTURING COMPANY 
HASTINGS, MICHIGAN + TORONTO. AND WINNIPEG 


=>HASTINGS> 
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IN CARS, TRUCKS AND TRACTORS 


Gus Almost Muffs One 


(Continued from page 146) 


force. You know how it is when you tie a 
weight on the end of a piece of string and 
whirl it around. After you get the weight 
whirling you can feel a pull on the string, 
and the faster you whirl it the stronger the 
pull is. 

“Well, it's pretty much the same way 
with a badly out-of-balance tire. Without 
stopping to figure it out with pencil and 
paper, I'll bet that those two patches pro- 
duce a centrifugal force of several pounds 
when the car is moving along fairly fast. 
When the patched side of the tire is on top 
the force is upward, and it makes the wheel 
bounce upward; when the patched side is at 
the bottom it makes the wheel bounce down- 
ward again, 

“But that isn’t all of it, When the patched 
side of the tire is at the front the force is 
forward, and makes the wheel and the spin- 
die move forward—and as the spindle is 
pivoted at the king-pin it makes the wheel 
run inward; when the patched side is at the 
rear it makes the wheel and spindle move 
rearward and makes the wheel run outward. 
The result is that the spindle moves around 
in a small circle at the same speed and in 
the same direction as the wheel is turning. 
And the result of that is that the wheel 
bounces up and down and runs inward and 
outward every time it turns—and that's 
shimmy.” 

Bill thought it over for a full minute, and 
then nodded. “I get you," he said. “Well, 
next thing is what are we going to do 
about it?” 

Gus took another look at the out-of- 
balance tire, and then examined the three 
others. “Well,” he said, “we could fix it up 
by putting wheel-balance weights on the 
light side of the patched tire, opposite the 
patches. But it's past time for Silas to take 
the elastic band off his roll and invest in 
some new rubber. He hasn't got a tire on 
this bus that /’d ride on! T’ll call him up and 
break the bad news to him. He's a tight, 
crusty old cuss, but I sort of like him some- 
how, and I wouldn't want him to break his 
skinny old neck!” 


Question Bee Answers 


Cueck your answers to the Ques- 
tion Bee on page 132 with the list below. 


Lb 2b 3c Ae 5. b 
6a Te 8c %b 10d 
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but here is one worry you can avoid 


The jolt to your wife's prized antique chair 
when Uncle Henry sits down is nothing 
compared with the pounding road shocks 
constantly transmitted to the chassis parts 
of your car. You can't save your chair but 
you can save your car— 

Save it from premature wear of “king 

ins” which causes “wheel shimmy"—save 
it from wear that causes rattles and other 
chassis troubles. 

just drive in where you see the red and 
white sign “Let Us Marfak Your Car” and 
get Texaco's famous 40-Point Chassis 
Lubrication Service from a trained expert. 


Marfak lubricant is different. It is made 
of special highly refined heavy-bodied oils. 
Sticks to its job, outlasts ordinary grease. 
That's why it’s the choice of leading bus 
lines—and your best way to avoid lubrica- 
tion worries. 


TEXACO DEALERS INVITE YOU TO ENJOY 


FRED ALLEN in a full-hour program every 
Wednesday night. CBS, 9: E 
CS.T., 10:00 M. 
™ POLITAN OPERA cvery Saturday after- 
noon, NBC. See local newspaper for time and 
station. 


TEXACO'S 40-POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 


APRIL, 1941 
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Build this MASONITE” 
RECORD CABINET! 


Hone is a truly beautiful piece of furniture 
practical, easy to build. And permanent, 
pecause all surface members are tough, mois- 
ture-resisting Masonite Tempered Presdwood® 
the woodsfibre hardboard that will not warp, 
chip, split or crack when properly used. 
Features of this cabinet include vertical 
compartments for filing records, and an en- 
closed horizontal shelf for loose records. 
Fhrt PLANS AND WORKING DnAWINcS are 
yours for the asking. Mark and mail the cou- 
pon below, and you will also receive a Free 
sample of Masonite Tempered Presdwood. 
P.S.—Your Masonite dealer has a display 
Tommasi special f Tempered 


~ MASONITE 


TEMPERED 


PRESDWOOD 
THE WONDER WOOD OF A THOUSAND USES 


FREE PLANS AND SAMPLE 


CORFORATION, Dept. PS-4 
MAW Washington st, Chicago, i 

Please send rie max AND WoRKIso peswreos 
for the Masonite Recor iinet. and rane sample 
of Masonite ‘Tempered Presdwood 


Name. 


Ut wow lice in Conate. wrife Meaanite Company of Cando, 
ja rm, Queber i 


re 
g 
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What Has America 
Learned from the War? 


(Continued from page 59) 


have been innumerable cases of planes re- 
turning in flyable condition full of .30- 
caliber holes, One explosive bullet or small 
shell is more effective than a barrage of 
nonexplosive projectiles. 

Some British commentators think ill of 
four-engine bombers. They assert that the 
four-engine type was based on peacetime 
theories and that a year of war has drasti- 
cally modified the requirements—which 
would of course apply to their Sunderlands 
as much as to our Boeing B-17s, This school 
of thought prefers smaller, faster bombers 
which can be used in daylight. However, 
the reports on the B-24 (Consolidated 
Model 32) are rather favorable. This car- 
ries four 1,200 hp. Pratt and Whitney 
Wasps and has a top speed of 300 m.p.h. 
It has British turrets in nose and tail. 

An item of interest to those who would 
like to see more experimentation with trans- 
ports converted into bombers is the excep- 
tionally favorable report on the Lockheed 
Hudson, which is a converted airliner. ‘The 
undercarriage is said to be weak, but this 
model has fought off and shot down Hein- 
kel HE-115 seaplanes and Messerschmitt 
110’s, It has been used more for reconnais- 
sance than for bombing, but so far it seems 
to be one of the most useful types we 
have sent over. 

‘The British predict that eventually all 
fighters will be equipped with turrets. They 
favor two-seater fighters, especially for 
night work; it is becoming increasingly dif- 
ficult for one man to do both the fighting 
and the piloting. They expect that future 
day bombers will have fighter performance 
and little or no armament. “If there is 
fighting to be done, its escort will have to 
do it,” one writer predicts. “The part of the 
bomber will be simply to bomb and run.” 

‘There are many serious problems of mass 
production of military implements which 
have not been solved. In design, also, mis- 
takes have been made, and there is no 
guaranty that they will not be made in 
the future. All that can be said for the 
technicians is that they learn from their 
mistakes rather quickly and don’t keep on 
making the same ones over and over, as is 
the rule in some.other lines of human en- 
deayor. No nation has a monopoly on tech- 
nical skill; they are all exporters and im- 
porters. But we may be sure that our 
technicians, adding what they are getting 
from abroad to their own endowments, will 
give a good account of themselves. 
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JOHNSON 
EA HORSE samme 


12 INCH 
| 3 Wheel 


in the woodworking field. Handles all types of heavy- 

work, straight or angular in woods, plastics, and 
light metals. 3 wheel design, 
Saws to center of @4" circle, 
Cuts full 5” thick, Table tilts 


501, P. Model, $19.20 
1 Mandel HID, 39, 


OS A, certed to 45°, Only $27.05 less motor 
fees iow ss (slightly higher at — distant, 


fob. factory 


points). Write today for 1941 
Catalog giving complete details, 


POWER KING TOOL CORP. 


407 Cleveland St., Warsaw, Ind. 


* 
JOHNSON MOTORS 


THE TOMMY AXE Sar 11 
Licks 1001 Jobs. “=== 


© This one tool combines the 
utility of hammer, hatchet, and 
light house axe. In addition, 
it is an unexcelled belt axe for 
the camper, tourist, fisherman, 
and hunter 


finished in satin smooth, rust 
less black, as are all TRUE 
TEMPER Dynamic Tools, and 
fitted with all white, profes- 
sional design, hickory handle, 

Its forged, milled claws take the Tommy Axe is an unbe- 
a bulldog grip on hard-to- — lievable value at $1.50 each. 
pull nails, brads, or spikes. Its 


On sale at good hardware 


powerful driving head centers 
the force of every blow when 
nailing. Its keen, sharp blade 
is an eager chopper. 


stores everywhere. Sent post- 
paid if not yet in stock at loca 
Produced only by the 
makers of TRUE TEMPER 


Forged from finest axe steel, Products. 
TRUE TEMPER pa 


Prooucrs 


FORKS - RAKES - HOES - HAMMERS 
HATCHETS « AXES - SHOVELS - FISHING 
RODS AND BAITS - GOLF SHAFTS 
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Is your 
file knowledge 
keeping pace 
with progress 


‘This fast-moving industrial 
world is constantly creating 
new problems requiring new 
tools and methods, From the 
needs of the airplane indus- 
try, for instance, was born this 
special half-round Aluminum 
Rasp,used for roughing down 

curved surfaces (euch 
irplane propellers). For 
Sniahing, the Aluminum Type 
“A” File (lower) is used. 
Both have features for faster 
and more efficient working 
on aluminum and other duc- 
tile metals—in any industry. 
Made in both Nicholson and 
Black Diamond brands. 
Follow Nicholson and keep 
sbreast of the times in know- 
right file for the job. 
pply and hardware 
houses carry many of the 3000 
kinds, sizes and cuts of files 
made by the world’s largest 
file manufacturer under the 
guarantee of Twelve perfect 
files in every dozen. 


NICHOLSON 
FILES <2 


205 Ss Gsat 
FOR EVERY PURPOSE 


WIGHOLSON FILECO., 19 Arent. Providence, R14 U.8.A- I 
(Alao Canadign Plant, Port Hope, Ont.) 

‘Send mo free book. “A File for Every Purpose” (3 Send | 
Teehnical Bulletin on Aluminum Files Cb 1 


adh 
GEES 


hail 
i 
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Blueprint Gives Details 
of Ideal Workbench 


HE very foundation of the home shop is, 

or should be, a sturdy workbench—pref- 
erably with ample leg room to permit sit- 
ting while at work, and with plenty of 
drawer space in which to keep small tools 
and fittings. This bench, designed by Edwin 
M., Love especially for the POPULAR SCIENCE 
model workshop and illustrated above, is of 
husky bolted construction and can keep on 
“taking it" year after year, whether you 
build 20’ cabin cruisers or 6” bird houses, It 
packs a lot of utility into a floor space 24” 
by 58”, has an ingenious stop that replaces 
the usual end vise, and built-in rollers for 
easy shifting. Blueprint No. 405, price 25 
cents, includes plans and list of materials. 

For a complete list of our blueprints, send 
a self-addressed, stamped envelope. The 
following is only’a partial list of the many 
interesting projects available. 


FURNITURE 


Bedside Cabinet, with 


‘drawer; also 


tomatic ght In top 
Sereen and Trinket, 


Bookcase for Holding Copies of Popular Science 
‘Monthly, 3834 


Floor Lamp. with tripod Base, 243A. 
Fear hare ris, ok ‘za 


Smoking Stand, modern, 238A. 


vs 
> 
BuEbERRESEE & 


Upholstered Stool, 240A. 
BOATS 


Cabin Cruiser, 17° long, for, use 
peer $e 307.398-350- 


‘with sail, 192-193-101-R. - 
Canvas-Covered Duck Boat, 13” 6" jong. “270-1 
Family Runabout, 13° 5:4" long, weighs 275 Ib., 

‘or outboards from 1 to 60h.p.; can also be 


Sere Sa 
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Blueprints for the Shop 


(Continued from page 222) 


Inboard Boat, 15° long, for motors from % to 
‘3 h.p.; can also be rowed, J81-355-R 

Lapstreak ‘Skiff, 13" 9” long, weighs 229 ib., for 
T- to 16-h.p- outboard motors, 36i-R. 2 

Midget Bout oF Pram, 9" long, weighs 15 ib., for 

rs, sail, oF outboard motor. 330-R. 

Motorboat-Rowboat, 13" long, decked hull, for tise 
‘with outboard or inboard drives, 147-R. 
Bame, 1432" long, 148-R. 

Same. 16" long, 140-f. 

Plywood Dinghy, 9"'7" long, ‘weighs 60 to 75 ib. 
‘can be rowed, sailed, or used with small out 
board: motor,” 387-a88-R. 

Racing Runabout, 12” stepiesd hydropiane for out 
hoard ‘motor. 361=262-f 

Racing Sailboat BLACKCAT, ii i" long, weighs 
250 Ib., Marcon! rikked, 321-322-021 R. 

ia 200 Ib. hax fast sik: 


an 
‘weighs 60" Ib., ‘all-wood consiruetion: can 
Used with small outboard motor, 310-S1R... 


MODELS 


Barnegat Lighthouse, 10%" high, 208A. 

BLUENOSE, famous fishing schooner, 1712" Bill 
MONT L1z-ie 

unger Ship GREAT REPUBLIC, “31\,*” "hill 
2-219-B74 

Clipper Ship SEA WiiCH. i. hull” 319. 

Concord Stagecoach DIAMOND TALLY-HO, 30\3* 

iis-1i6-117-R 
te Raider ALABAMA, 2112" bul 


a6: 


{fa6- 39-1 

Elizabethan, Gaileon REVENGE, 21° hull, “36 
207-208-200 

Pishipe. Schooner” WIRE HERE of “Captains 
ourageoiia” Oi" aver al 

H, M.S. BOUNTY, 8%" hull, 254 

Liner QUEEN MARY, 104" hull, 

Miniature Fleet of Nine Modern’ 0. a.” Fighting 
Ships (full-size plans and) Instructions in 
booklet form), aF2-R 

NOURMAHAL, power yacht. i" hill, 276 

Ocean Freighter, 14° hull, 271 


MISCELLANEOUS 


Crib and Play Pen, 26 
Birds ‘and Animals, jig-aaw patterns, 56, 
Colonial Design Dolt's House, 72. 

Doll's “House, Furniture, 


Boor “Stop, “and 
S008. 4 


Simple Xylophone, Etched Sundial, and” Photo 
Print Straightener, S044, 

Workbench for Home Shop, 24° by"'58* "by SUiK* 
high, 403 ses reli celine 


LEAFLETS AND BOOKLETS 


Hints on Cutting and Drilling Glass 

Home Workshop index for 839, 

Home Workshop Index for 1940. 

How. to Build and Operate an’ inexpensive "Are 
‘Welder and’ Spot. Welder. 

How to Make Your Own Marionettes 

Workbenches and ‘Tool Cabinets (leaiiet) 
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Send me the blueprint, or blueprints, numbered 
as follows: 


T am inclosing. 


Name 


Street 


City and state —_ 
(Please print your naine and address very clearly.) 
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HARLEY-DAVIDSON 


WORLD'S CHAMPION MOTORCYCLE 


HARLEY-DAVIDSON MOTOR CO. 
Devt. PS. Milwaukee, Wisconsin 
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SANDS 10 TIMES FASTER! 


= egndind ! 
QAR cy Better 51 comm wt 


¥ 
P. W. 
RESEALS 
BATH TUBS 


You can quickly and easily seal unsightly 
cracks around bathtubs-and sinks, and reset | 
loose bathroom fixtures and tiles with warer- 
resisting PLASTIC WOOD. 


NEW Grinding Attachment 
at Paint, Hardware esa tane seas fe 
i and 10¢ Stores 


“3-IN-ONE”’ || START YOUR OWN SHOP 


ON RAZOR LACES with Light Power Tools 
Rust dulls razor blades quickly! A L 

drop or two of 21N-ONE Oi applied 

tothe eigen after shaving prevents | 
rust—lengthens blade life! Get it at | 
Hardware, Drug,Grocery, 10f Stores. 


3-IN-ONE 
OIL 


s = 
| a ee 
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Our Construction Kits 
Include Warships 


IMILAR to the destroyers recently sent 

to aid the British Navy, the 31 scale 
model of the U.S.S. Preston, shown above, 
can be built with POPULAR SCIENCE construc- 
tion kit 2S, which costs $5.95 (50 cents ad- 
ditional west of the Mississippi River). Kits 
are available also for many other ship 
models, miniature rooms, and whittling nov- 
elties. Send a self-addressed, stamped en- 
velope for complete list. 


Battleship U.8.8. TEXAS, 3° long. 
‘Aircraft cartier SARATOGA, 8” long 
Gonvoy of four U.S, destroyers, for alreratt 
carrier, each 634" long 

U8. crulser TUSCALOOSA, 11%" long 
Clipper SOVEREIGN OF THE SEAS, 

hull, 26" over all 4.951 
Fleet of nine modern U.8, fighting ships 
inehiding “superdrendnought, light "cruiser, 


st.as* 
1.00 


2.00 


alreraft carrier, submarine, and five de 
stroyers; scale, 1” equals 100" 
Whittiing kit with two shaped biocks for 
making mea captain Si" high 1 
8. Whittling kit for alx different Scotties; each 
* by 24", sawed to shape. 1.00 
ature Barly, Colonial Kitehen 21° long. 
igh, and. 8° “deep; walls, ceiling, and 
floor printed in four colors on heavy card 
board’ with materials for furniture and fn 
ied Bttings 


1.501 


2.00 


If you live west of the Mi 
to prices marked with an asterisk (*) 
to prices marked with a dagger (1) 


jasippl River, ada 50 
2 


Popular Science Monthly, Dept. 41A 
353 Fourth Avenue, New York, N.Y. 


Please send me Kit for which 1 


Iinclose §. (or send €.0.D. 0) 
Name 

Address 

city State 

(Pleune prin? your name and address very clearly) 


You save the C.0.D. charge by sending your 
remittance with this order. Remit. by money 
Order, check, or registered mail. This offer is 
‘made only in the United States. Also see note above. 


APRIL, 1941 
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Fixing things around your house 
can get to be a regular bugbear—when 
you see jobs to be done, hear about ’em 
from the women folks, and do nothing 
about it! You'll find it’s a sight easier to 
get the “fixin’ itch” and do the work 
than be forever putting it off, 

Kester Metal Mender makes all kinds 
of metal repairs a cinch. 

It’s easy to use and does perfect work 
—on kitchen pots or pans, lamps, fixtures 
or smoking stands, auto parts or screen 
door handles—anything made of any 
metal that has broken or sprung a leak. 

You can also make many fine things in 
metal, using Kester Metal Mender to hold 
them together. Metalcraft is a great 
hobby, and Kester Metal Mender is your 
Number One helper. 

‘Try this special solder without spend- 
ing money. Just mail the coupon today 
for a generous free sample of Kester 
Metal Mender and the “How-to-Use-It” 
Booklet —both free, and postpaid. 


=—@) KESTER 


= METAL MENDER 


BE earns serine tne sample af Kester Metal Mender and 
Bane - 
| ee 


See eee eee 
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How to touch up 
a lathe tool or a bit 


@ The secret of touching up lathe 
tools as well as fluted reamers, auger 
bits, plug cutters or similar edged tools 
lies'in using an abrasive stick of the 
right grit and shape. Carborundum- 
made abrasive sticks are available at 
your hardware store in a wide variety 
of shapes, This type of stick is only 
one of the many abrasive products 
made by Carborundum that can make 
your work easier and more fun. 


Tool grinding 
in industry 


©@ Tool room wheels by Carborundum 
are tops in industry for their fast, 
cool-cutting operation and for the 
fine, accurate work they turn out. The 
same basic materials, the same skill 
and experience that go into d 
manufacture are also incorporated in 
the Carborundum Brand Abrasive 
Products offered for use in your shop. 
Send 10¢ for souvenir sharpening 
stone and 95-page illustrated manual 
on home craftsmanship. 


CARBORUNDUM 


ieee 


THE CARBORUNDUM COMPANY 
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New All-Metal View Camera 
Is Completely Adjustable 


RECISE control over linear perspective, 

focus, and the optical form of objects 
being photographed is possible with a new 
all-metal 4” by 5” view camera. It is es 
pecially well adapted for making three-color 
separation negatives. 

Lens carrier and film carrier are mounted 
on a unique aluminum alloy bed of inverted- 
V section, and both may be separately tilted 
forward or back through more than 20 de; 
shifted to either side, or swung sideway: 
and the lens carrier can be raised 3”. A re- 
movable lens board is provided, and the 
camera also will take lens boards used in 
4” by 5” and 5” by 7” Speed Graphics. It 
has a 3” to 121%” bellows draw and a re- 
versible back. Further control is provided 
by a combined camera base and tripod head 
which tilts down through 90 deg., up 
through 30 deg., and rotates through 360. 


POPULAR SCIENCE 


SUPER-VALUE MOVIES MAKE 


HOBBIES MORE FUN 


Tt has an extra heavy 


«+eand you'll have the 
most fun witha 


puro METAL 
PRODUCTS CO. 


AE aad cpa HERE couldn't be a more satisfying combination 
CHIGAGO, ILLINOIS B | “Tihtayourhobby anda Fino motion picture camerat 
You take pride in your craftsmanship. <; Filmo ‘will 
PH NL N record your accomplishments faithfully: You like fine 
instruments . «= Filmo is a masterpiece in design and 
construction. 

‘ © movies will be good right from the sar 
i meter LAI OEM for Filmos re bull by the makers of Hollywood spr: 

Spr oer oF take ferred studio equipment to give professional results 
pars amateur ease, Just press & button, and what you see, Yost 
Ase many | fit, in black-and-white oF fll ofr. And Filme wil 
Seat ‘cep pace with your progress in movie making, for it 
“West 23 St. New York SIZE jy s bsic camera to which you can add all the features 

advanced workers want. 


Sco Filmos af the better photographic, dealers’ or 
sgnd, coupon Tor &! Howell Compan, 
Chicago: New, jollywood; Washington, DB. Ci 
Londen’ Evtablished 190%, 


En 


FOR Hi 
yao NT 


or those who prefer 16 mane fim. there ts Filmo Auto Load, 
eco ire 


MAIL COUPON FOR Free movie BooKLer 


1 about Filmo § mm. 
min. Filme Auto Load: 


Fue 179 W. MADISON ST..CHICAGO.ILL 


SHIP MODEL SERVICE @. 


Qur Model, Consultant will advise you 
FREE of charge. 

A complete line of all standard wits and 
fittings always on hand. 

‘Also AIlT) pea FISHEN Model Yacht Fittings 
JAMES BLISS £ CO., INC. Est, 1832 
220’ Sinte Street Boston, 
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HOW TO SAVE MONEY ON 
EVERYTHING IN RADIO 


GET THIS NEW SPRING BOOK! 


I's hot off the press and i's 
dling with ble manes-aaving values 
‘on Everything in Hadio, 


52 New Radios! Every one a cham- 
plon new Aft 
Portable carder 
Combinatl ‘Sets 

Wide. Models, Auto, ‘Farm ‘Radi 
inheard 


‘ew Sound System 
Bult adtrese 
futta: Rew fe 


Kits! Get the theitt of 
Builane your own radio! “Dytent lection ot 
Hie select rome nest ett- plete pte oe 
ulding and servicing Tequires 
fu requent-evervihine jou need ment-terythingyouneedat your 
io for,svery Buliding Fee Aingerts. Don't aise this new 
aturgment.y oui ear the way HE rs Ata ceits 
Jou rely on ALLIED to help Yout the lowest 


‘At the lowest prices! 
LEARN 
RADIO! 


Radio Dictionary. Nothing lke 
[ever before—completey. nus 
thofitative, worth many. times 
the price! ‘Compiled by leading 


Bullders’ Handbook. The mon 
Repulse and idet” soot ait 

falo publications — ALLIED 
own valuable rt Book 


Radio ‘authorities “under “AL= on Radio. Te to select 
lon. “Gives con iteult, read, diagrams: ‘bud 
derstand defini: Sets, ete, “Interesting Amateur 


‘of all the commonly used 
Fadlo ‘words and terms,” Send 
Saupe FOBAYY. & 

Simuat at only... 


Radio section. Pully fitusteated. 
Easy to understanc 

easy, to learn Rad 
Sena ‘Coupon nor 


Makes 1é 


$33 W. Jackson Bivd., Dept, 7-D-1 
Ehieago, Th 

Send me your FREE 1941 Spring Catalog. 
(DY enclose 10¢ for Radio Dictionary. 

CD Tenclose 10¢ for Radio Builders’ Handbook. 


Name se — 


Address 


State 


outy. 7 


Low 
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Denver Students Learn 
Movie Making 


(Continued from page 80) 


an astonishing grasp of our operations.’ 
“So am I," a dairy operator agreed. “I never 
knew ‘teen-agers could be so serious.” Dr. 
Mitchell of the State health laboratory is 
enthusiastic. “We haven't the time or the 
personnel to guide visitors through the 
laboratory," he said, “yet everyone ought 
to know about our work. This is an ethical 
way to advertise health. I hope every state 
does the same thing.” 

Every educator concerned, from the 
teachers in Denver to Dr. George F. Zook, 
president of the American Council on Edu- 
cation, finds it the answer to prayers for a 
comprehensive means of holding pupil inter- 
est, of instilling facts, and of educating the 
whole personality. 

If numerous school systems institute 
pupil-made motion pictures, a fruitful ex- 
change can result, Eugene H. Herrington, 
production manager of the Denver project, 
Says you don’t need expensive equipment. 
An adequate camera will cost $50, an 
ordinary projector $75, a sound projector 
$300. Sometimes the camera can be bor- 
rowed from a local amateur, and with the 
spread of visional education many schools 
already have projectors. A finished sound 
reel may cost $150, of which $36 went for 
film, $20 for printing, and $17.50 for sound 
track. There is no personnel cost, for the 
school uses its teaching staff plus an out- 
sider qualified—and glad—to act as tech- 
nical director. Serious study on the part 
of the students, and careful direction by 
vital and imaginative teachers, are the es- 
sential ingredients. A manual for teachers 
has been prepared by the Motion Picture 
Project of the American Council on Educa- 
tion, Washington, D. C. 

Each section of the country offers some- 
thing special for its children to document— 
shipping, fruit growing, or textile manu- 
facture, or local differences in the way 
people live and work. Even the best adult- 
made educational films aren't so satisfac- 
tory as those of, by, and for the high school. 

Education via the self-made cinema is in 
the Denver curriculum to stay. Pupils learn 
better and what they learn stays with them 
longer. But the scheme cannot be measured 
merely in terms of knowledge gained. 
Young motion-picture producers who have 
learned to meet people, to make difficult 
decisions, to be thorough and think straight, 
and to work together, are, in the fullest 
sense, educated. 
10 odvertizers. 
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How to 
equip a better Home Shop 


‘Vague printed claims alone don't make one brand 

of merchandise better than some other. ‘That is 

Specially true of power tools. Buy carefully! M: 
ual comparisons of 

Precision or Iacl 

Of vital machine parts 


& 
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= 
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1941 CATALOG 
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BOICE-CRANE COMPANY 


DEPT, MERION TOLEDO, OHIO 


New WITTE FOHP DIESELECTRIC 
¥ 


ar present power bill will buy a WIT! 
that produces power and 1 
le a K.W.H. Save 


WITTE ENGINE WORKS 


ee ee | 
CASCAMITE 


Cascamite (the PLASTIC RESIN glue by CASCO) 
is revolutionizing industrial gluing. Now it's ready 
for YOU. Simplifies workshop gluing, guarantees 
greater success in all your projects. 


FAST—Mixes in a moment—in cold water, No 
heating. No waiting. 
WATERPROOF — Actual! 
—even after prolonge 
outdoor construction. 
DURABLE — Unaffected by mold or exposure. 


STAINFREE—Won't discolor thin veneers, oak, 
mahogany, etc. 

ECONOMICAL—Spreads thin. For veneering and 
indoor work, it can be extended with inexpensive 
household flour. 


RELIABLE Cascamite is made by Casco, manufac- 
turers of Casco Powdered Casein—Leaders in glue 

roducts for over 30 years and America’s pioneer 
in the development of synthetic urea resin glue. 
Sold by leading Hardware, Paint and Lumber 
Dealers—10c, 25¢, 50c, 85¢. 


Send 10c for a generous TRIAL CAN of 
CASCAMITE and “Mighty Facts” folder — 
complete directions for foolproof gluing. 

CASEIN COMPANY OF AMERICA, Dept. PS-441 


350 Madison Avenue, New York, N.Y. 


Here’s my dime. Send trial can CASCAMITE and 
“Mighty Facts” folder. 


stronger than the wood 
soaking. Ideal for boats, 


Name. 
‘ieee, Address 
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Every Man Out of a Job | Ragan 
CAN: NOW MODERN AND EFFICIENT LIGHT WITH THE 


Go Into BUSINESS Y SWAY “Scauco Bean 
for HIMSELF! ~_ PA Wi Conversion Kit 


An outstanding ald for safety and night driving hazards, Simple to 
Wp aided lighting eficlency, free from lamp ilfe 
jt shlpped 


PATHFINDER 


hly about this plan 
which puts you in Be our repre- 
sentative. Get our wholesale rates and see ho 

woney taking subserip! 
Nearly half 


Write to. Popular 


ake 
M 


now read 
to others s. Every 0 ) 
real good agents travel all over on 
profits and pile up good bank accounts too. Write 


and get details of this good business plan. You will | LINCOLN PRODUCTS COMPANY 


be surprised at the money you can make. 
; verrPs a is 
SIGN AND SEND THIS COUPON | 2429 South Stote Sweet, Cricson,JRnck 


NAME, si 
ADDRE! 
cry 


CUT ME OUT 


STAT Ene 


BeBe Be das tah eaca'es ie to le al 
rosie, eat te ati Bed 
ee 
IGSAW *]50 
CODor outside Post Pato | 
U.S.A.9 123 4 


ARTICLES 
TO MAKE 


4000 
OPPORTUNITIES 


1941 MASTER MANUA’ 


| SPORS 00. cecenridt MISE 
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New! 


WEEZEL 
HAIR BAIT 


There's a new thrill 
awaiting fishermen 
who use the new 
WEEZEL baits, either 
HAIR or FEATHERED 


MUSKIE. SALTWATER 


THE WEEZEL 


SOCOCOOCOOOCOOOS 


COIN CHECKS, SLUGS, RAZOR BLADES, 
TRICK PLAYING CARDS, Etc. 


Rush 1¢ for SAMPLE, LAYOUT 
Low Wholesale Prices to Agents. 
DE-VERE NOVELTY CO. Dept. 137__ Dayton, Ohio 


100X TELESCOPE LENS KIT $1-°5 
100 Power Complete Lens bab 


Make your own high powered telescoy 
All optical parts completely Mnished for @ 
cope. Nothing to tarnish of spol Rot then 
Ba ground an 
, the ringed planet Saiurn, the moons of Jupiter, double 
Make money like many purchasers of the kit who are 
the to look through thelr telescopes. Complete lens Hit with 
lfections for, mounting ‘at the special price of only $1.98 


Bontpaid. Prompt shipment g% 


BROWNSCOPE CO,, Dept. 64, 5 W. 27th St,, New York, H.Y. 


“HIGH 
OF FISHI 


© G0-page, pocket size book on fish 
Burlin 


1g. Written 


BEGINNERS 
Simplified 


Every radio operation from 
simple soldering to trouble 
shooting, to building and im 
Proving marvelous long and 
short wave sets, is made so sim- 
ple and clear that you just can- 
not fail to understand many 
things that may have puzzled 
you before. A few minutes a 
ay with this manual will teach 
you what it takes years to learn EXPERI- 
without it. Prepared by techni- MENTER 
cal radio experts who KNOW AND 

how to explain things for non- BUILDER 
technical radio enthus ‘i 


How To Test, Build, and 
Service RADIO SETS 


Simple tools needed, soldering 
simplihed, chassis making, voltage, 


BADIO 


testing 
coils, speaker 
ity. ground, etc. Radio. ki 
short cuts, space-winding 


‘clfeninatth 
stalling automobile, ra- 
‘and trouble: 


t iata, codes, 
and complete detailed index for 

y point, fact or in 
jon you want to know about 


Satisfaction Or Money Back 


Send No Money NOW 


POPULAR SCIENCE MONTHLY pu this 
jek. Do not hesitate to send for it because WE 

GUARANTEE that at you are_not satished we will 

tend your money back to you. Cloth bound, 286 pages 

hundreds of simplified drawings and diagra 

money now usless "you reler to, Poy ihe. postman 


POPULAR SCIENCE MONTHLY Dept. 41 
353 Fourth Avenue, New York. 

Send me the NEW book, RADIO EXPERI- 
MENTER and BUILDER. 'T will pay postman, $2.00 
Jou GUARANTEE that if I am not satisfied w 

will refund my money if T return it within ten 

." (IE you prefer to pay now send $2.00 with order.) 


vsnn State 
cd States must be accompanied by $2.00 


Please mention Porvta Sctexce when writing to advertisers. 


10 TIMES FASTER 


than hes 


‘AMERICAN , 


SPEEDY SPINNER 


‘THE AMERICAN FLOOR SURFACING Mi 
‘533 South St. Clalr Street, 


FOR 27,000 R. P. M. 
INSIST ON A GENUINE 


cfr | MOTO-TOOL 


* SHOCKPROOF 100 TOOLS IN ONE 

* Dustproot 

* Non-Magnetic 
* Unbreakable Glass 
© Waterproof Strap 


For sportsmen, men aiding U. S. D 

all active Sold at leading jewelry 

and department stores, or write direct. 
Croton Watch Company, New York 


CROTON gpWATCHES — 


i Ke ep Dogs 0’ Off Furniture 


KAY Fast sprinkle tchtty with Chaperone, amax- 


‘eneroun 
‘al months’ aupply. “SudbUr% 
‘oratory, Box 110, Bo, "Sudbury, M 


+ Use Powder CHAPERONE 


lengths. Mail 
sample of the li 


ravonite WY TEFACE 


STEEL MEASURING TAPES 


Look 
FOR 
THIS 

DISPLAY 


POPULAR SCIENCE 
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Wonders Through The 


MICROSCOPE 


A new book which tells you all 
about MICROSCOPY. Turn an inex- 
pensive microscope on hundreds of 
specimens within a stone’s throw of 
your front door and you step off into a 
new world of wonders. Complete Man- 
ual for amateurs. How to use equip- 
ment, secure and preserve specimens, 
take photomicrographs, ete. Numerous 
illustrations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY, Dept. 41 
353 Fourth Ave. New York, N.Y. 


ONAN ELECTRIC PLANTS 


ALTERNATING AND DIRECT CURRENT 


FIXTURES — ALL KIN| 
p 5. Bene 


Carved Hull Kits—Separate Fittings 
Model Yacht Fittings—Sails &Spinnakers 
‘Send 20c coin for new 48 page c 


ALJ. FISHER *°%% 


tiweron GAS MODEL 


DESIGNED by CARL GOLDBERG! 


Since Poa 
COMET Mol 
129 Ww. 20m 


FAR SEEING Atlas engineers start- 
ed a new chapter in machine tool 


tical low-cost pr 
Tt was the first 
tough metal alloys w 
lathe parts, the first time pre 
produ 
lathe 


jon methods were used 


manufacture. 


TODAY Atlas Lathes, Shapers, 
lachines, Drill Presses are 


changing production ideas 
in many plants. Modern production 
engineers have discovered that Atlas 
Equipment can be used for machin- 
ing countless small parts that for- 
merly tied up larger expensive ma- 
chines, And as Atlas Machine Tools 
improved to handle 
industrial operations, their ex- 
ceptional values continue to increase 
for men who select these tools of in- 
dustry for personal craftsmanship. 


are con: 


oa >» ATLAS PRESS CO. 
455 N. Pitcher St. 
) Kalamazoo, Mich. 
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LOOK “5.2 


EVINRUDE'4” 
IN 


perfected, 
in these smooth-as-sille 
There's nothing else like them 
for fishing, for family boats, or for smart runabouts! The 
thrill of their matchlessly smooth flow of fourcylinder 
power is a thrill that goes on and on... you never lose it! 
Nor the satisfaction of their famed starting ease, and a 
dozen other features of their outstanding performance! 
Now Priced as low as $122.50 

‘There are four Evinrude “fours”, and in the lightweight 
Zephyr every advantage of four-cylinder power is brought 
within the range of 2cylinder size, weight and cost. See 
your Evinrude Deale-—his name is listed in your class- 
ified telephone directory under “Outboard Motors". Send 
for free catalog — address EVINRUDE MOTORS, 


4686 North 27th Street, Milwaukee, Wisconsin. 
Evinrude Motors of Canadas, Peterboro, Canada 


‘rude for every type of boat — 
models priced a8 low az $29.93 — two 
models now with. Full Reverre. Any Evin 
rude may be purchased on convenient time 
(rite for Evinrude eatalog 
3f 6 Bo model 


ing builders ALL 
Prices 
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T dicston ot Chem 

i gilsand Labora 


Plies for Hig 

school and Coitee Stadents, ew 
chemical, Apparat 
Scientific Books ata d 


ti KEMKIT SCIENTIFIC COR! 
7A Bride St. Broskive, Now York 


erecta. 


Bulla Your Owns Wi 


oe, 0 re Jos, basing ond slain 
aie irehes nc 
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COMPLETE Alexchfe SHAFT WORKSHOP) 


Saye PENCHLSIZE MAN at only 
FLEXIBLE x 
SMAFT 


USES 200 
Jaccessonits 


PENCIL-SIZE 
f wanoriece 


ASK YOUR 
DEALER 


red by lai fie me 


Tine cratomen 


FOR ALL WOOD GLUING 
OUT TRIMS 8 men 
4S eee EE 

JARI POWER SCYTHE 


Gata all gram, weeds, rth, where other 
one’ Wit for deal 


mowers won’ ls and_ prices. 


Department F, Minneapel 


KINKADE oaneeN TRACTOR 


enol 4) 
Same catalog 


GHQ MOTORS, Dept. S, 40 East 21 St., NewYork, N.Y. 


ane, GRANDFATHER SLOCK | 
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—from Comp 
Cut-To-Fi 


“Use with PADDLE! 
__- onnsisAiLiMOTOR! 
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FOR JOINTS ge HOLD 


The first and only TIME-TESTED 
one-part PLASTIC GLUE that is 


WATERPROOF — STAINFREE 
ROTPROOF— QUICK ACTING 
TREMENDOUSLY STRONG 
COLD SETTING 
UNITED STATES PLYWOOD coRP 


World's Lorgest Producers of Plywood 
616 West 46th St. New York, N.Y. 


If your hardware dealer can- 
not as yet supply you, send us 
his name and address with 25¢ 
for large can and glue manual. 


WELDWAUD 


PLASTIC RESIN 


WATERPROOF GLUE 


MAKES A GooD LIVING 


Mail Coupon for FREE PLAN 
FOLEY MFG. CoO., 


Please mention Poruran Sctexce when writing to advertisers, 


F Let ME Repair 
P32 2 Your Furniture! 


GARDEN ond SMALL 
FARM TRACTOR 


SEAWw 


Ship Model 


Tricks of Experts 
NOW MADE EASY FOR AMATEURS 


Now you can easily make a beautiful to-seale model of a gorgeous 
0 eon, trim rating yacht fat ocean in 


pending lelsure time 
Hoks and words of bral 


POPULAR SCIENCE MONTHLY, Dept. a1 


353 Fourth Ave., New York, N. Y. 


water—apply with 
knife—and your 
wall is os smooth 
and firm as new. 


SEE 


ne 8 


of Jupiter 50 POWER 


REFLECTING TELESCOPE 
Amazingly Low Priced 


Wonders of the heavens—the 
gh tse Moon, the planets, com: 
Strange tnrilist Hours of tun 
Sth this big powerful reflecting tele- 
Scope, EAHN MONEY FOR YOURSELF. 
106 tor'a look at the moon, ROT-A'KIT. Aspien= 
‘did iaatrument. sturdily built i three inch. heavy metal 
tube with machipe ground, hand finished reflecting tens 
SMa inches long finished in’ black crystalized enamels Will 

Jast lifetime, Guaranteed that you see the Moor 


‘of Jupiter. Can 


be used take telercople pictures and as 8 Spotting scope for far 
NEN Days’ PREE TRIAL. Rush only’ $1.00 now. Pay balance 
‘nove than dale 


‘When postman delivers. Keep tén days, It not 
fed, Teturh telescope and nioney Will be Fefunded, 


WORLDY GREATEST all around 


ELECTRIC _ TOOL 


‘LO-DAY TRIAL—MONEY BACK GUARANTEE. 
jount Products Ce., Dept. 4C, 545 Fifth Ave., New York 


APRIL, 1941 Pleas 


WALKER-TURNER 
VARIABLE SPEED 
LATHE 


@ This rugged, safe, extra-capacity Walker-Turner 
Lathe makes available for the first time a lathe with 
a variable speed drive as an integral part of the 
headstock. This drive provides an infinite number of 
spindle speeds from 260 R.P.M. to 4200 R.P.M. 
depending upon motor and motor pulley used, 

As illustrated above, spindle speeds are controlled 
by a hand wheel, and are shown on an indicator, 

Note that the control wheel can be locked at any 
desired speed by the instructor, for safety, to pre- 
vent any unauthorized change in speeds, or tam- 
pering with the machine when not in wi 

Walker-Turner volume production assures prompt 
delivery on these machines, usually from stock. 
EXTRA LARGE CAPACITY—Swing over bed: 12”—over 
gap: 15%”. Distance between centers 38”. 
PRE-LOADED PRECISION BALL BEARINGS—Two sets with 
deep groove races in headstock (double row at right 
end of spindle and a single row at left). 

AMPLE OVERLOAD CAPACITY —for both thrust and 
radial loads. 
HEADSTOCK SPINDLE—is hollow, and is 1” in diameter 
between bearings. Held to very strict run-out 
tolerances. 

No. 2 MORSE TAPERS on both head and tail stock 
centers. 

For further information on this new variable speed 
lathe, or on any of the Walker-Turner Machines 
listed below, write Waller-Turner Co., Inc., 241 
Berckman St., Plainfield, N. J. 


WALKER-TURNER MACHINE TOOLS 


+ FLEXIBLE SHAFT MACHINES 
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Marlin brings you 20 super-keen, hig 

surgical steel blades for only a qui 

double edge style. ‘They're guaranteed 

est blades money can buy 

back.” If your dealer doesn't yet stock these 

sensational new blades, se stamps 
mail. 


l 


| wow TO BUILD YOUR OWN 


| BOATS 


TON 
STRATED CONSTRUCT 
" yeIALs ‘avo MATERIALS 


1 MODELS «0 DESIGNS 


‘Fou EATALoa- 
BLOW TOOL COMPANY, aa 


SAVE 60 % Ssbombiinevour ENT FIXTURES ““crtices"tni 
UTILITY LIGHT 


$1 95 pe 


piu p 


50 PROFIT "i" ARC WELDING 


ia ag 


Ss 


ser to Maud—that's my 
‘woman—"If every fisher 
mand use more brain: 
power on’ less brawn: 
power, danged if the old 
Jake wouldn't turn out to 


WP. 2 MP. 25 WP, of 25 HP. Aderoie 
Fring Twin—ght weight, wavy to wat 
‘sony hand. 


MUNCIE 
ay WEPTUNE Mf 


AS FRESH WATER 


BARRON “wo: PLANER 
TRUES UP - PLANES - PANELS - RABBETS 
ROUTS + TENOKS - 5°7 


Please mention Bo 
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Now! Exclusive 
projects for | 
your workshop | 


BY FAMOUS 
AMERICAN DESIGNERS 


4 & 
ee . 
© » v. 


. \ 


Vanity Table 


Tulttop Table 


© Projects that make the most of 
your workmanship—give you re- 
sults chat justify your time and 
effort. Clear, complete plans by 
famous American designers to 
put your workshop hobby on a 
more constructive basis. You'll 
be proud of these original pieces 
that beautify your home, 


FREE BOOK OF NEW 
CASCO PROJECTS FOR 1941 


16 Pages. Illustrates 24 modern 
and traditional pieces by Gilbert 
Rohde, Russel Wright and 
Herman Hjorth. Tells how to get 
free plans, Includes other helpful 
home workshop information, 


glue tha bri 
modern. resin: 


bonding to your 
workshop. 10¢, 
25¢, 50¢ and 85¢, 


Sold at Hardwai 
Paint and Lum! 
Dealers’. 


CASEIN COMPANY OF AMERICA, Dept. PS-441 
350 Madison Avenue, New York, N.Y. 
Send me a copy of the new, free 
“CASCO PROJECTS” by reiurn mail. 
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ag 
FRecisiom is Hesured \W \ SOUTH BEND LATHE 


‘Bade of aly sel wh beat 
Iwate arbre aed 
aalpeed sal peda, 


pe fe 
Speed spe, Crusade de 
(eid sod deep proving 
Fld supper for the ol re 


aa 


PewaLe MAL Armond PRECISION Is ASSURED in South Bend Lathes by 

Sou an rong ota combining fine workmanship with sound machine 
design. Expert mechanics fit each unit with an exact- 
ness known only to the machine tool builder. 

South Bend Lathes are used in tool rooms of nation- 
ally known manufacturers for the most exacting classes 
of precision work. They are also used for production 

y operations on interchangeable parts requiring a high 
past degree of accuracy. Conveniently located controls as- 
og Eyed sure an ease of operation which results in a uniformly 
Seed acta” Cot efficient rate of production over a long period of time. 

South Bend Lathes are manufactured in over 65 sizes 
and types. Popular sizes are available for delivery from 
dealer display stocks in important cities. Made in 9", 
10", 13”, 14%", and 16” swing, in 3’ to 12’ bed lengths, 

in Countershaft and Motor Drives. 
ON DISPLAY IN ALL PRINCIPAL CITIES 


Ramer Ma-—Carey Machin Spt 
Ronson a eat mt 


npeencaTa moToR OnIVE. 
Dak ve wo sind te soach Tange 
sud powerl aad. provies 2 “Bowton Sales Office: 67 8m 
‘wile ange of spilie mente teiage Sie One Rowe 


SOUTH BEND LATHE WORKS 


LATHE BUILDERS SINCE 1906 BZL E. Madison St, South Bend, tod, USA. 
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1000% 


Ig not vnusual in. the COMPOST 


to 1500% 


WELTY MANUFACTURING 


PROFIT—GET IN ON 
BIG CASH 


EARNINGS 


ep in simplified detail— 

how to cast and Anish 
ic. 

‘Tost select mod 


Arts liquid ‘rubber and rubber 
molds are regularly used by 
many of. the largest. manu- 
facturers in this country. You 
can, therefore, place your order 
With the full ‘confidence. you 
are getting the finest materials 


that money can buy. aries 


BIG DEMAND = COMPLETE cies 
For Novelties ARE Savon 
erie oe a! 


standstill now. ‘This 
condition has developed 


Completed 

READY 
the above models. oni 
Set ort molds only $7.95. 


Kitconsists of model 5.6.7 or 8, Stewart's Rub-er-Spra for making 

Ivana fubber mold: Rubeer-Spre gun asidcomplete iilustrated instructions: 

Pree eermens, IE A Be sure to spectty model wanted. SET OF 4 KITS. .only $9.08. 
ind es SPECIAL OFFER 


ay started nor 
in on some of this Completed genuine peer mold—READY FOR USE—of any of the 
= profitable business, hove models only $1.95: ‘Bet of 4 molds only $24.05. 


hind on orders. 


SEVERAL KITS OR MOLDS AND TAKE ADVANTAGE 
OF THE BIG CASH SAVINGS 


COMPLETE KIT 


Mo. 10. 11°x8° 


Kit conssts of model 9, 10, 11, 22 or 13, Stew 
pre for Risking tabber noid, Ra 
pat et gs Completed genuine rubber mold — READY 
roto specly model wanted. SEY'GF Ne FOR USE St any’ of ‘the ubuve models only 
‘only $18.49. 51205, “Set of 5 molds only $49.05. 


MALL voun oxitit’ Stoo. ro, anes: UME ee we 
RDER TODAY ——> ivenzssen on EEE 
Special Prices on Other Materials BIG 48-PAGE. {cee cne eee een teow at OnDE 


Sree rt tng someestn f auoted in your ad. 


a saas BOOK, 25¢ § Lceckerato. 


No. 42. 11°x8" Wo. 43. 1370 


50% deposit herew! 
Pi day balance C0 


‘You want to make more 
money — send for this 
Book. Explains secrets of 
noveity making—tells you 
how to make Big profits, 


FREE i233ccrmore 


IN A CIGARETTE 


o>» 
<F SMOKES THE THING! 


CAWIEL em “E SLOWER-BURNING 
CIGARETTE — 


